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The UlC centre 

It’s the add-on to Start 
with for your ^ 




When it comes to 
looking at what 
the incredible 
VIC-20 has to 
offer, there’s one 
cost-free add-on it 
will pay you to 
consider right 
from the start. It’s called The VIC Centre, 
and you’ll find it at the Adda Home , 
Computers shop in West London. Part of 
the successful Adda Computers group. 

The VIC Centre provides the kind of 
service you’ll not find anywhere else in 
the country. 

Our business is dedicated towards 
providing you with a “one-stop” source 
for the VIC-20, VIC-20 peripherals, and 
VIC-20 software. On the basis of a very 
simple philosophy: providing a friendly, 
fast and comprehensive service for the 
world’s most user-friendly and helpful 
personal computer. 

With its magnificent sound and 
colour capabilities, the VIC-20 makes it 
easy to learn all about computing. And as 


your knowledge 
grows, we can 
supply the 
software and 
peripherals which 
give the VIC-20 
system its 
unrivalled 
versatility in applications ranging from 
home budgeting and video games to 
business records and statistics. 

All our customers benefit from our 
telephone technical advisory service and 
in-store repair facilities. 

So if you want to get to the heart of 
what the VIC-20 system is all about, go 
straight to the centre—The VIC Centre. 

154 Victoria Road, Acton, 

London W3 (near to North Acton tube 
station). Open Saturdays 10.00-17.00, 
Tuesdays to Fridays 10.00-18.00. 

For up-to-date information on the 
VIC-20 system join our information 
service. Just complete the details on the 
FREEPOST coupon below and post it 
today, or telephone us on 01-992 9904. 
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This is by way of an introduction: starting with this issue Vic Computing 
has a new editor, a new designer, and a new address — 39-41 North Road, 
London N7 9DP. We won’t be altering the magazine’s emphasis on the 
Vic, of course. But we do intend to enlarge its size, scope, coverage and 
readership. We’ve already commissioned over two dozen articles 
directly on the Vic (memory, the function keys, communications. Vies 
talking to Pets, reviews, programming tips and tweaks, and lots more). 
And since we aren’t owned by Commodore, that should make for some 
no-holds-barred analysis. 

Over the next year we want Vic Computing to become the prime 
example of a specialist single-subject magazine and a Bible for Vic users. 
To do that we’re building up a good-looking team of contributors. But 
we need your input too: write and tell us what you want to read, offer us 
ideas for articles, and send us your programs. We want to hear from you! 


Fortify yourself 

You want 40 columns? You got 40 
columns. And you can have an extra 
32k of memory too, thrown in for free 
(well, sort of). And you can have it now 
(well, soon). And it will load and run 
programs developed for the 
40-column Pets, of which there are 
several hundred ready and willing to 
go. What’s more, the display looks 
good — for alphanumerics at least. 

The 40-column conversion will cost 
£220 plus VAT. That's more than your 
Vic to be sure but by no means an out¬ 
rageous total price for a 40-column 
32KB microcomputer. 

But there's a catch: you don't get Vic 
graphics to put in the 40 columns. In¬ 
stead you can make do with Prestel's 
less than stunning visuals. Ah well. 

The add-on hails from a new company 
called Beelines, which is located not a 
million miles from John Blackburn’s 
B&B Computers. Now B&B is doing 
great business with Prestel adapters 
for micros, notably a plug-in converter 
that allows you to use the Pet's key¬ 
board and screen to access Prestel. 
There's a Vic version of that one com¬ 
ing along. But meanwhile that ex¬ 
pertise in displaying viewdata text and 
symbols has been combined with an 
eye to the main chance — Vic’s dis¬ 
appointing display area, all that 
40-column Pet software, the relatively 
low price of memory chips right now, 
and so on. 

There’s nothing wrong with seizing a 
marketing opportunity, of course. 

And Beelines plans an interesting 
approach to flogging its box (which, by 
the way, will be a flattish panel that sits 
underneath the Vic): Beelines will sell 
through Vic dealers in the ordinary 
way, but it will also operate a mail 
order department complete with 
Access and Barclaycard. 

Will it fly? Beelines thinks so. “We’re 
gearing up for production in the 
thousands'' said An Anonymous 
Spokesperson. And what about the 
viewdata graphics, which certainly 
aren’t as good as Vic’s standard set? 

You can run two screens, said AAS, 



switching from the 32k-and-40-column 
mode to the standard 20-columns- 
and-however-much-RAM-you've- 
bought. 

The thing exists only in prototype form 
at the moment, but we've been prom¬ 
ised one for review ASAP. Meanwhile 
you can try for full details from Beelines 
at FREEPOST, Bolton, BL3 6YZ. 

Thecalcul- 
afingliffle *'* 

VisiCalc was a real eye-opener when it 
appeared. Sure, there had been pack¬ 
ages that let you set up ‘what-if situ¬ 
ations in the computer and juggle the 
variables to check out alternative situ¬ 
ations; but to use them you had to 
have access to a behemoth of a com- 
pgter (an IBebemoth?) and it took 
about half a day to express the prob¬ 
lem in a form the computer found 
palatable. 

Then along came VisiCalc. Suddenly 
you only needed a personal computer, 
and it took about an hour to get fam¬ 
iliar enough with it to start using the 
thing to do real ‘what-ifs'. 

And if you thought VisiCalc was doing a 
great job in getting lots of facilities on to 
a very small computer, let's hear it for 
Mark Turner. He has a son-of-VisiCalc 

— well, friend of VisiCalc — and it's 
called SimpliCalc (spot the similarity of 
names). It runs on the small 8k 
memory PETs; and his forthcoming 
version for Vic is a natural develop¬ 
ment. We hear Commodore itself has 
just signed up to sell the Vic SimpliCalc, 
too. 

If you’re not familiar with this kind of 
software, it's essentially a modelling 
package providing you with a big work¬ 
sheet (bigger than your screen, usually 

— you can scroll the display over it to 
get from one end to the other). On 
this you can set up quantities which can 
be altered and recalculated on the 
screen. So you might have an entry for 
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every item of expenditure you make, 
and a total box at the bottom: clearly 
the total is calculated by adding up the 
list, and obviously that’s going to be the 
case NA/hatever quantities are involved. 
This is a bit simplistic — VisiCalc and its 
clones are typically used for financial 
planning in companies, and that can be 
really complicated — but it gives you 
the idea. 

In SimpliCalc’s case you can set up a 
v/orksheet with columns up to seven 
characters wide. Obviously the maxi¬ 
mum size of the worksheet is deter¬ 
mined by how much memory you’ve 
got and how densely populated your 
columns are; the complexity of the 
calculations you want is another factor. 
But Mark Turner reckons you can get 
something between 250 and 300 
elements on an 8k system. 

That’s enough to set up useful cal¬ 
culations. For instance, in 8k you could 
have 13 columns, for January to 
December plus an end-of-year total, 
and say 16 or 17 rows for separate 
items of expenditure being incurred 
during the year. If you have 32k, by the 
way, you should be able to top 2,500 
elements. For each of those row/ 
column elements you can specify what 
calculated result should be placed 
there. Either you can add up all or part 
of the row or the column: or you can 
perform four-function arithmetic on 
up to eight other elements anywhere 
in the worksheet, referencing them by 
their row and column co-ordinates. 

The screen gives you a window on the 
sheet. For the Pet with its 40-column 
screen, SimpliCalc shows five columns 
and 20 rows at a time — you can move 
this around the worksheet, of course. 
On the Vic we’d assume Turner will 
give us three columns. 

SimpliCalc for the Vic will require at 
least an 8k extension. It should be on 
offer shortly after this mag drops 
through your letterbox for something 
under £20, at which price it must be a 
bargain if it works — we have a review 
copy booked and we’ll let you know. It 
will be on sale through Mark Turner’s 
company, the Cronite Group; contact 
021 -773 8281 if you want more info, 
but calls may well be directed to 
Commodore if the marketing deal has 
indeed been signed by them. 


How to moke 
money 

Commodore’s notorious parsimony 
vis a vis the display size and its re¬ 
luctance to avoid all these clumsy 
PEEKs and POKEs in Basic programs on 
the Vic obviously wasn’t due to any 
shortage of financial resources. The 
company has just revealed that in the 
first six months of its current financial 
year, total sales topped $124 million. 
That’s half as much again by compar¬ 
ison with the halfway point last year. 


Dulcet tones 

That trough around 5.30 on Sunday 
afternoons is hardly alleviated by 
David Vine’s reports from the loftier 
regions of Europe about people who 
voluntarily throw themselves down 
I-in-2 hills dressed in spray-on Dulux 
and wearing two short planks (ever 
noticed how the men are all “tough” 
or “professional” while the women 
are “pleasant” or have “a charming 
personality’’?). Fret no longer: tune to 
Hilversum. Radio Netherlands has 
started transmitting ‘telesoftware’ — 
programs in the form of two audio 
tones capable of being taped and 
loaded into memory. It seems to be 
working, too: we know people who 
have successfully received programs in 
(you’re not going to believe this) 
Neasden. 

The bad news is that Vic isn’t yet 
among the microcomputers catered 
for by the wily Dutch; but we’re 
hoping to change that situation and will 


Hitherto Commodore has generally 
been prepared to let other people do 
the running when it comes to Vic add¬ 
ons, taking the attitude that while it 
was attempting to work up a head of 
steam in the Vic-making factories it 
might as well concentrate on pushing 
out Vies rather than diversify too 
much. 

So Commodore makes a lot of the 
basic stuff, like the computer and the 
essential hardware, while the indepen¬ 
dents rush around like crazy selling the 
less vital elements like programs and 
other fripperies. 

But changes are in the air. We hear 
that Commodore plans to have at 
least two significant new lines ready to 
go this year. For a start, it will be selling 
TVs with a built-in monitor switch. In 
other words, you get a real colour TV 
— but you can switch to AI display 
quality for Vic screens. 

Commodore hasn’t apparently fixed 
up the manufacturer, but it will cer¬ 
tainly be Japanese — and Chateau 
Commodore in Slough is full of Toshiba 
monitors. 

What about price? Won’t the dual- 
purpose TV/monitor be doubly ex¬ 
pensive? The word is that 
Commodore expects to be able to sell 
it for about the same price as an 
ordinary small colour television set in 
the middling-to-classy price range. 
That could mean availability to you and 
me via dealers at £275 or so. 

What’s more, there’s more than a 
possibility that you’ll be able to rent it. 
For among the current crop of chain 
stores keen to take the Vic, there’s at 
least two — Currys and Rumbelows — 
which do rent TVs. Rumbelows is going 


report back on progress. If you’d like 
to put your oar in, write and badger 
Jonathon Marks of Media Network at 
PO Box 222, 1200 JG Hilversum, 
Netherlands. 

Meanwhile, how about a UK version? 
Maybe the more active Vic owners 
should put up the idea to their local 
radio stations: after all, a stream of 
squeaks and blips passing enthusias¬ 
tically through the ether can’t be 
worse than some of the programs 
transmitted by Radio Belper... 

And would it work for CB? 



to sell Vies in something like 600 stores 
nationwide by the Summer; Currys will 
probably be testing the water by put¬ 
ting Vies into 20 or so of its shops this 
year. 

Incidentally, there’s a long queue for 
interested multiple retailers for the 
Vic. Dixons is going into Vies in a big 
way this Summer (270 shops); the 
Xerox Stores are already taking them 
(ten shops); GUS and Grattons are 
putting Vies into their mail order cata¬ 
logues; and Harrods, Army & Navy 
and Debenhams (in Southampton) are 
trying Vies. What’s more, we hear 
Laskys and Boots are on the point of 
signing up too — the Boots deal is the 
one Commodore really wants, of 
course, but Boots is reportedly 
quibbling about some of the electrical 
connections and other external 
features. 

Meanwhile, the other Bright Idea for 
making Commodore money could also 
make some for you. Commodore is 
going into the cassette programs 
business, with a really competitive 
standard price — “nearly all” single¬ 
cassette progams for unexpanded Vies 
will be £4.99 as a matter of policy, says 
Vic marketing supremo John Baxter. 
He’s got the first one ready, a game 
called Blitz. But he is dead keen to look 
at anything anyone out there might 
offer, with a view to repackaging it 
under Commodore’s brand label and 
selling it on a royalty basis. 

Frankly the royalties aren’t fantastic: 
he’s talking about five per cent, which 
on a £4.99 cassette is peanuts. But he 
argues that some of the programs will 
achieve sales in the thousands, and five 
per cent of 10,000 £4.99 programs 
does sound more interesting. 


He’ll consider anything, but with the 
plethora of games hanging around the 
Vic he would be especially interested in 
other programs: keywords to excite 
his interest are ‘education’, ‘home’ 
and ‘business’ (when applied to pro¬ 
grams — other highly exciting key¬ 
words will be supplied under plain 
brown wrapper on request). 

Feeling a bit 
off colour? 

Hardware mods of a highly secret but 
most efficacious nature have been de¬ 
vised to sharpen up the colour quality 
on Vic displays by Harrow-based 
dealer, Ira Curtis Coleman. A simple 
and very cheap soldering job will solve 
any problems you have with bad reg¬ 
istration, colours disappearing on dark 
backgrounds, and insipid-looking tints 
— which sounds just what we need, 
because the office Sony is proving less 
than wonderful right now. 

Negotiations with Commodore over 
the possibility of its incorporation on 
new Vies are in progress, and we 
eagerly await developments. Appar¬ 
ently Commodore hasn’t made up its 
mind yet, and there is certainly much 
head-scratching going on down there. 
In the echoing caverns of the 
Commodore’s Slough emporium, baf¬ 
fled technicians walk to and fro mum¬ 
bling ‘how does he do it?’ 

The good news is that whatever 
Commodore decides, IRC will be mak¬ 
ing the mod available to existing users 
from their own workshops. Currently 
IRC is sorting out production details. 
The hardware, itself consists of a 
smallish circuit made up of some 
discrete components (which IRC hope 
to make available in the form of one 
single encapsulated module for easy 
connection) plus a single component 
addition to the RF modulator. 

Price? It’s a little too early to say 
exactly, but the company hopes to 
knock it out for under £35. 

That’s not all — the next IRC project is 
a pressure pad modification for the 
printer so that it can handle standard 
A4 paper. We’ll buy it, Mr Coleman. 


Action replay 

Fed up with slow cassette response 
times? Can’t afford the floppy disk up¬ 
grade? You can now opt for a medium 
price/performance alternative — the 
digital cassette recorder. 

The disk unit will give you a fiver in 
change from £400. But £ 195 plus VAT 
buys you greater reliability and accur¬ 
acy, and a twentyfold improvement in 
read/write times over standard cas¬ 
sette machines. The normal type of 


More from the Commodore: 
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Eye on Commodore 

By Dennis Jarrett 


cassette currently in use transfers data 
at around 300 bits per second — this 
one goes at 6,000. It uses the superior 
hub drive technique rather than cap¬ 
stan and pinch roller; and instead of 
using audio tones it stores data on to 
neat dictation-type mini-cassettes by 
means of phase-encoding (v^^hich is 
basically the same highly superior 
technique that floppies use). 

Depending on the form of sectoring 
use, mini-cassettes will hold up to 64k 
bytes per side and they cost about £ 15 
for a box of six. The time taken to 
spool to a file is typically 20 seconds: 
the absolute worst case figure (end of 
end stuff) is 95 seconds. The recorder 
has its own RAM and doesn’t use up 
any of Vic's. 

We'll be reporting on this machine in a 
future issue. Meanwhile for anyone 
who can’t wait it’s available off the 
shelf from Currah Computor 
Components of Hartlepool. And yes 
we know how we spelt ‘Computor’ — 
that’s how their name goes. 


Modem 

magic 

Back in the States, Commodore has 
announced a $ 100 modem for Vic. This 
will allow Vies to send and receive over 
phone lines. You’ll need a bit of specia 
software, but basically it’s good news 
— a modem is a little black box thal 
converts the computer’s signals intc 
those used by the telephone system, 
and vice versa: and $100 is definitely 
cheap for a modern.^ 

With such a device you can talk to 
other Vic owners (at the prevailing 
phone bill rates, naturally). You could 
also dial up information services, like 
the kind of ‘bulletin boards’ and 'elec¬ 
tronic mailboxes’ that have mush¬ 
roomed in the States — or like Com¬ 
puServe and The Source, which are the 
two commercial databanks mentioned 
in Commodore’s official unveiling of 
the modem (well, the modem wasn’t 
actually in view: it was just the news 
that was unveiled. Hmm. In view of the 
somewhat disappointing history of 
Commodore’s withdrawn Pet 
modem, maybe a degree of scepticism 
is in order). 

The US announcement also had an 
aside about a projected VicNet from 
Commodore as its own version of this 
kind of service. We’ll b,elieve that 
when we see it. 

As for the modem, there’s a chance 
that Europe might see it next year — 
once the production hiccups are cured 
and once everyone in America and 
japan has bought one. By then the lib¬ 
eralisation of British Telecom could 
well have meant that several low-cost 
Vic-compatible modems are already 
available from independents. 


Commodore managed to cause a stir 
or two late in January at the Las Vegas 
Consumer Electronics Show with 
three products that we hope to get at 
during our trip to the Hanover Fair. 

They include the long-expected 
40-column 16k Super Vic. That’ll be on 
sale in the States this Summer, says 
Commodore, and the price will give 
US buyers five cents change from 
$400. Lightning currency conversion 
will tell you that this must surely trans¬ 
late into a UK price of between £220 
and £270 depending on prevailing 
exchange rates and the transatlantic 
mark-up. 

On the other hand, Commodore’s PR 
people here put out one of those press 
releases which quoted the US announ¬ 
cements verbatim and finished off with 
an “on the other hand ...” tailpiece 
obviously contributed by Slough-based 
marketing people. 

In this case the afterword piously men¬ 
tioned “the work required to finalise 
PAL versions” and the anticipation 
that “worldwide needs will exceed 
production caabilities in the short 
term” (which means the rest of the 
world will get the Super Vic before we 
do). For those reasons. Intones the 
press release, the new products won’t 
be seen in Europe until Christmas at 
the earliest ~ and probably not until 
1983. 

That, of course, will give them a chance 
to sell as many 22-column Vies as they 
can during 1982. 

The two other products are obviously 
regarded as more important by Com¬ 
modore’s American HQ for Galactic 
Marketing (K Spencer prop.) since they 
broaden the company’s product line 
into new areas. One is the Ultimax, a 
real 'home entertainments’ machine 
that will retail at $149.95. This gives 
very high-resolution graphics for 
games, but it also has a clever slip-on 
second keyboard (they’re membrane 
touch panels as used by Sinclair) that 
provides for musical keys. 

With characteristic modesty and 
delicacy of touch the press release says 
the second keyboard “permits the 
Ultimax to function as a miniaturised 
musical instrument which duplicates 
with amazing simplicity the musical 
notes and sounds of a piano, harpsi¬ 
chord, clarinet or any one of several 
other musical instruments”. 

Well, there could well be a market for 
a really cheap synthesiser — If it plays 
chords: if it plugs into an audio 
amplifier: and if it’s any good. 

The other announcement is the 
Commodore 64, obviously the long- 
overdue replacement for the 
40-column Pet: it too is a 40-column 


micro, but you get 64k RAM (clever 
name, isn’t it) and you also have full 
colour. 

As well as that there’s music, graphics, 
joysticks, a serial bus, and an RS232 
interface. “The world’s lowest-priced 
microcomputer with 64k” trumpets 
the US press handout, pointing glee¬ 
fully at the Atari 800 and the ageing 
Apple II. All three are full-colour 
40-column computers, but the 
Commodore 64 has more memory — 
the Apple II gets only 48k into the 
cabinet, the Atari 800 stops at 16k. 

What’s more, it will be a lot less ex¬ 
pensive too. At $595 the Commodore 
64 will be a third cheaper than the 
Atari and less than half the price of the 
Apple ... assuming no price wars get 
started to distort those claims. 

That’s actually not unlikely. Apple 
must be interested in moving up¬ 
market with its Apple HI, now starting 
to sell at last, and the forthcoming 
16-bit machines: so a bit of stock¬ 
clearing on the Apple II isn't out of the 
question. Atari’s machine is not all that 
youthful, either, and a replacement is 
rumoured for later this year; you can’t 
believe all you hear, but there might be 
some discounts going there too. 

The trade and business press fell over¬ 
board for one of the more thrown- 
away lines in the promotion for the 
Commodore 64. There was some talk 
of a CP/M option, a comment which 
can be taken with a truckload of salt as 
far as the early production models are 
concerned: the processor 

Commodore is using is the 6510, a 
technology upgrade of the trusty 6502, 
and for CP/M you really need a Z-80 or 
8080 derivative. 

Of course you do it by running a kind of 
slave processor as a peripheral. That’s 
what happens with Apple (the Soft- 
card option is a plug-in PCB containing 
a Z-80 and running CP/M and with the 
Pet (Small Systems Engineering give 
you CP/M by plugging in a box contain- 
ing it and a processor). In 
Commodore’s case it sounds as 
though the Commodore 64 will have a 
CP/M processor in a plug-in cartridge, 
rather like the Vic's expansion port 
cartridges. 

All that sounds technically quite 
feasible, and in maketing terms it 
sounds quite likely too. That way a 
single machine costing say $1,000 
($595 for the Commodore 64, about 
$400 for the CP/M addition, say $600 
for a disk drive, plus a $400 printer) 
would be able to run all the software 
developed for Vies, for 40-column 
Pets, and for CP/M. Sounds good? 

Well, yes and no. So much of the 
‘standard’ CP/M software comes only 



in specific disk formats. So either 
Commodore will have to start using 
someone else's disk formats (not 
likely): or you’ll have to get your CP/M 
programs by down-line loading from a 
CP/M machine, by direct cable connec¬ 
tion or via the phone links (possible but 
dificult): or someone will have to start 
putting CP/M programs on to 
Commodore-compatible disks 

Then there's the next step, the 'all¬ 
purpose microcomputer’ that so en¬ 
tranced journalists on (among others) 
The Wall Street journal, the Guardian, 
The Financial Times, and Computing. If 
all the reported interviews with 
Commodore bigwigs are to be 
believed, Commodore is on the verge 
of bringing out dozens of plug-in 
emulator models — so that the 
Commodore 64 (and its progeny, of 
which there are said to be many in 
embryo form) can run programs not 
just from the CP/M stable but also 
from other environments. 

In theory this is feasible. You get hold 
of the processor that IBM Is using in the 
Personal Computer, copy the thing's 
operating system, and package it as a 
ROM-plus-microprocessor cartridge 
which enables your computer to run 
IBM’s programs as well as your own. 
Or rather, instead of your own: you’ll 
probably have to switch between 
1BM' mode and ’Commodore’ oper¬ 
ation, such that data files couldn’t 
normally be accessible to both. 

Great. Except that it’s only easy for 
CP/M systems. TTiat's because Digital 
Research, who wrote and own the 
CP/M operating system, will sell it to 
anyone with the money to buy. There 
seems very little chance of 
Commodore getting at the Apple III 
operating system or the IBM DOS or 
even Tandy’s TRSDOS without a few 
patents being infringed. 

The other problem is the ’so what?’ 
factor. By the time you've added all 
those trailing leads and extra hardware 
and other stuff to a Commodore 
machine, you might have been temp¬ 
ted to buy the neat wholesome ‘real’ 
computer from the ‘real’ vendor — 
who at least will be keen to supply 
decent manuals and grade A support. 
So who's going to try to save a few 
pounds on that?’ 

Not me, and no mistake. A cheapish 
plug-in CP/M cartridge I’ll buy, because 
there is indeed a great deal of excellent 
software available in package form at 
quite modest prices for CP/M. But I’m 
not sure there's anything in the Apple 
or TRS-80 catalogues that I want so 
desperately: and as for the IBM 
Personal Computer, I think I’d rather 
pay the premium to get the promise of 
IBM quality. 
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On the, 
second 

Martin Jacobs 



Being an engagingly philanthropic kind of person, Martin Jacobs took it upon himself to 
provide a basic introduction. Part One appeared in our last issue: this is the second half. 
These articles are intended to help readers that have no computer background to 
become familiar (not to say intimate) with their VIC-2bs — those you’ve just bought, or 
those you’re going to buy. And if you want to read on, the standard Vic introductory 
booklet takes it from here. 


We figure you probably don't need any instruc¬ 
tion in carrying over the threshold, removing the 
outer coverings, or making the connections that 
nature intended. And we trust you spend a 
rewarding first few hours manipulating the 
various controls and obsering the reactions 
induced thereby. 

That all happens during the ‘Start Right Here' 
introduction that appeared in the last issue of 
Vic Computing. Those of you who were with 
us will have tried out all the keys except 
RUN/STOP, RESTORE, and that block of four 
ochre-covered keytops on the right. 

Those are the function keys (hence the markings 
f I to f8) and at this point they' re of little use to us 
novices. They are there so that designers of 
games and other programs can assign special 
functions to a single keystroke: so O might be 
the laser weapon trigger in one game and the 
PRESS TO ADMIT DEFEAT button in another. 
Or it might be used to convert to a Greek 
alphabet on demand, or call up a Fourier 
transform function. Unless you have plugged in a 
cartridge or loaded a something from cassette 
tape which calls for one or more of the function 
■ keys, you will find that pressing them has no 
effect. 

The experiments in Episode one — moving 
around the screen, drawing coloured stripes, 
and so on — were really just doodles. We never 
told the computer that we were serious: that 
you do by pressing the RETURN key. 

Remember that SHIFT RETURN takes you 
down a line and back to the left margin, like the 
carriage return on a typewriter. RETURN with¬ 
out a SHIFT does that too — but it also says to 
the computer ‘Interpret what I have typed as an 
order'. 


Now there are two ways of giving the computer 
orders. First, you can just type the order on the 
screen in language which the computer under¬ 
stands and press RETURN. The computer then 
either does what it was told do do right away 
(which is why this is called the immediate mode): 
or alternatiely it goes surly and whiny and 
responds with some crack like ‘SYNTAX 
ERROR', which means that you are not talking 
the language its makers taught it. 


The other way of giving the computer an order 
Continued on page 7 
























* » Ht )K VIC SOFTWARE SCOOP !!!!♦*♦♦ 


THE BEST VIC PROGRAMS YET ~ AVAILABLE FROM AUDIOGENIC NOW !!!! 

VPOiO WOKM^The hills af ABOK. are populated by robots out ot control and out to get you. To save yourself you 
■uit be quick on the draw and fast on your feet. PRICE £6.99 
VPOll SIBPLE SIHOH....Puts your dexterity and eeiory to test. You have to follow a sequence of flashing colour 
bin end tones. PRICE £6.99 

VP012 ViCilc....Turni the VIC into in eiiy to uee progriniible cilculitor. Ten eeioriei are diipliyed on the 

icreen along eith four working rigiiteri. tiling lingle keyatrokei all noreal addition, eultiplication 
etc. and scientific functions aay be undertaken as well as coapound interest and percentage. Precision 
lay be let to round up the lait digit froa 0 to 9 diciiil places. PRICE £8.99 
VP016 A-HAZ''INB....Naedi JX axpaniion. Fait action gobbler gaei - eat the doti and avoid the natty ghoiti. You 
can eat the ghoiti when they change colour. PRICE £6.99 
VP023 HA8TERBIT8....Try to deduce the pattern of four larkers froa the six colours at your disposal, while 
Hastirwiti gives you the clues you need. Ruaour has it that seven tries is average!? PRICE £6.99 
VP024 KIDDIE CHECKERS....Teaches stall children to play the gaae of draughts. Only looks one aove ahead. 

PRICE £6.99 

VP025 BALL STREET....The stock aarket coies to life. Follow the aarket's daily rise and fall with cash, shares 
and hope. Sharp trading will win. PRICE £6.99 

VP026 ALIEN BLITZ....How good are you at blasting aliens froa the sky? Find out on the superhuaan ninth level. 


PRICE £7.99 


» » » » ALSO AVAILABLE IN TEHPORARY PACKA6IN6 tttt 


VP029 BKYHATH....Needs 3K expansion. Specially for young children! Addition and subtraction problias set in a 
highly entertaining audio-visual presentation. The sound and visuals provide the incentive to learn. 
PRICE £6.99 

VP030 SPACE DIVISION (LEVEL D....Needs 3K expansion. Another one for kids! This prograa sets division 
questions in the context of a rocket countdown. As the questions are answered correctly, the rocket 
prepares for blast off, until finally.the child is rewarded by seeing the rocket take off. PRICE £6.99 

VP032 INVADER FALL....Another variation on the Invader these. This tiai the unpredictable aliens fall froa the 
sky at different points across the screen. You aust shoot thea before they touch ground. Accuracy and 
quick reflexes essential! PRICE £6.99 

VP033 THE ALIEN....Needs 3K expansion. You are the Alien. You have landed in a aaze inhabited by unfriendly 

creatures. You aust trap the creatures in your inflatable traps to avoid being eaten by thea. A totally 
original gaae concept! PRICE £7.99 

VP034 STAR NARS....A gaae for all you budding Skywalkers! You are the space gunner fighting off the interceptor 
ships of the evil Eapire. PRICE £6.99 

» I » INTR0DUCIN6 THE NEN RANGE OF VIC PROGRABS FROB CREATIVE SOFTBARE OF CALIFORNIA » I t 

VP044 HANGRAN-HANGHATH....HANGHAN....As it suggests. You aust guess the word before you get hung froa the 

gallows. HANGBATH....The saae except that you have to solve a aatheaatical problea. PRICE £7.99 

VP045 NATH HURDLER-BONSTER HAZE....BATH HURDLER....Is designed to teach basic aaths. If you answer wrongly the 
hurdler crashes. BONSJER NAZE....You are in a aaze and have to escape by the exit without crashing into 
walls or being caught by the aonstir. PRICE £7.99 

VP046 SEABOLF-BOUNCE OUT-VIC TRAP....SEABOLF....You are a subaarine and you have to sink as aany eneay ships as 
possible in 60 seconds. BOUNCE OUT....Full colour ’Breakout’ type gaae. Keep the ball in play while 
breaking down the wall. VIC TRAP....A battle between you and the VIC. Try to cross the screen whilst 
enticing the VIC to cross your path to score extra points. PRICE £8.99 

VP047 CODE BAKER-CODE BREAKER....CODE BAKER....The VIC has to guess what code or pattern you have aade. CODE 
BAKER....You have to guess the code or pattern that the VIC has produced. You are rawirdid with black or 
white tokens as to the nuabir of guesses you have aide. PRICE £7.99 


tttt CARTRI08E PACKS AVAILABLE SOON 4 4 t t 
ALL PRICES INCLUDE V.A.T. 

available FROM ALL GOOD DEALERS OR DIRECT FROM 




DINERS 


AUDIOGENIC, P.O. Box 88, 34-36 Crown Street, Reading, Berks. Tel: Reading (0734) 595269 
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Viiveme 
one good reason \diy I should 

choose a VIC 20 home computei;” 





l VIC is outstanding value 
for money. No other colour 
home computer can give so 
much for under £200. 

2. Total standard memory 
25K made up of 20K ROM and 
5KRAM. 

1 Fully expandable to 32K 
of user RAM. 

4 Microsoft Basic inter¬ 
preter as standard. 

5 . Accessible machine 
language as standard. 

6l Connects direct to 
monitor or standard television. 

7 Full size typewriter-style 
keyboard. 

8. Full colour and sound. 

9. All colours directly con¬ 
trollable from the keyboard. 

10 . 62 predefined graphic 
characters direct from the 
keyboard. 

11. Full set of upper and 
lowercase characters. 


Accessories include: 

• Cassette tape unit. 

• Single drive floppy disk unit (170 K bytes 

capacity). 

• SO-column dot matrix printer. 

• 3K, 8K and 16K RAM expansion cartridges. 

• Programming aid packs; machine code 
monitor cartridge, programmers' aid cartridge, high 
resolution graphics cartridge. 


12. 512 displayable characters 
direct from the keyboard. 

B. High resolution graphics 
capability built into the 
machine. 

14 Programmable function 
keys. 

15l Automatic repeat on 
cursor function keys. 

16. User-definable input/ 
output port. 

17 Machine bus port for 
memory expansion and ROM 
software. 

18. Standard interfaces for 
hardware peripherals. 

19. VIC20istruly 
expandable into a highly 
sophisticated computer system 
with a comprehensive list 

of accessories (see panel below). 

20. Full range of software for 
home, education, business and 
entertainment ondisk,cassette 
and cartridge. 


• Plug-in conversion box for a full 32K, 
40-column x 25 lines VIC including Prestel com¬ 
parability. 

• Prestel/Tantel interface package. 

• RS 232C communication cartridge. 

• Memory expansion board 

• lEEE/488 interface cartridge. 

• Joysticks, light pens, paddles and motor 
controllers. 


21. Books, manuals and learn¬ 
ing aids from Teach Yourself 
Basic to the VIC programmers' 
reference guide (a must for 
advanced programmers). 

22. Full support forVIC owners 

— their own magazine'VIC 
Computing'as well as a national 
network of VIC user groups. 

25. National dealer network 
providing full service and 
support to VIC owners. 

24 Expertise and experience 

- Commodore are world 
leaders in microcorhputerand 
silicon chip technology. 

25. Commodore is the leading 
supplier of micro-computers 
in the UK to business, schools, 
industry and the home. 

26. VIC 20 is the best-selling 
colour home computer in 
the UK. 

How many reasons was it ^ 
you wanted? 

commodore 

VIC 20 

The best home computer 
in the world. 



FOR MORE INFORMATION ON THE VIC 20, TELEPHONE OR WRITE TO: COMMODORE INFORMATION CENTRE, 
BAKER street; HIGH WYCOMBE, BUCKS, OR TEL: SLOUGH 79292. 
























is to put it in a program. A program is simply a 
series of orders; and in VIC s case each order 
starts with a line number. If you give VIC an 
order which starts with a number it will not carry 
It out immediately: instead it will store it inter¬ 
nally and wait until you type in R-U-N-and 
RETURN. Then it will look at all the stored 
orders, if there are more than one, and it will 
carry them out in numerical sequence. 

Orders can thus be entered into the computer 
memory by you, in which case you have become 
a programmer (hooray). Or they can get there 
by plugging a cartridge in the back of the case, in 
which case the cartridge actually contains extra 
memory with the orders already memorized in 
it. Or they can get there by being played back 
from a tape cassette or floppy disk into the 
computer n^emory. 

The fastest to do these methods is the disk, but 
taking out a cartridge and plugging in another 
takes only a few seconds. Cassette storage is 
slow to load into the computer; but it is really 
money-saving compared with cartridges or 
floppy disks. Typing in a program by hand is by 
far the slowest (and the cheapest, unless you 
charge yourself by the hour). 

Let’s experiment with this concept of 
‘immediate’ as opposed to ‘programmed’. One 
of the words which VIC recognises is PRINT 
(which has a handy single-character abbreviation 
‘?’). So PRINT “MABEL” means the same to the 
computer as the instruction ?“MABEL’’: you 
have told it to print the world ‘MABEL’ on the 
, TV screen, starting when you hit RETURN. In 
fact it would print anything that you put in the 
quotes. 

Type in ?“MABEL’’ RETURN. The cursor 
should go down a tine and over to the left: 
‘MABEL’ should appear on the screen: and the 
cursor should then drop two lines and print 
‘ READY’, which means “ I, VIC, have done what 
you ordered (in a twinkling of an eye with one 
hand tied behind my back) and am ready for 
another order”. The cursor should be blinking 
on and off below READY. 

You have just given an order in the immediate 
mode. To do something in the programmed 
mode is almost as easy. I assume that you don’t 
have any programs already in memory: but just 
to be sure, type N-E-W and RETURN. The 
word NEW tells VIC to clear out any programs 
it has stored and it will respond with READY to 
indicate that that has been done. 

Then type in 10 ?‘‘MABEL” RETURN. This time 
the computer sees that you have started with a 
number; it therefore does not carry out your 
command immediately, but instead stores it. 
Now you have a program, albeit a trivial one, 
sitting in VIC’s memory. 

To set the computer to perform it type R-U-N 
RETURN, and the results will be just what you 
expected: VIC prints ‘MABEL’ again, and 
‘READY’. The program is still in memory, 
waiting to be run again if desired. 

By now, however, the screen is beginning to be 
cluttered up with commands and responses, so I 
shall show you how to instruct the computer to 
clear the screen before it prints anything. We 
could clear the screen ourselves, you re¬ 
member, by pressing SHIFT CLR; but it will be 
better to have the computer do it automatically 


each time, as this will erase the command and 
show only the response. 

Let’s have a look at our one-line program. It’s 
still there on the screen. Use the CURSOR keys 
and SHIFT to reposition the cursor so that it sits 
on the ‘M’ in ‘MABEL’. Then press SHIFT and 
INST together. This should open up the line and 
insert a space between the quote mark and the 
‘M’. The cursor will be blinking in the space, 
indicating that whatever you type next will 
appear there. 

Now hold down SHIFT and press CLR. Instead 
of clearing the screen as we might have 
expected, this will print a reverse heart 
character in the space. 

That is the symbol which VIC recognises as a 
CLEAR command when it sees it between 
quotation marks. You can get it by pressing 
SHIFT and CLR whenever you are within quotes 
or whenever you have opened up a space by 
using INST as we just did. The same technique 
will write other special symbols for HOME and 
for the cursor movements. 


We have modified our program now we must 
hit RETURN to tell the computer to make a 
note of it. We don’t need to move the cursor to 
the end of the line — leave it anywhere on the 
line and VIC will gobble up the whole line. In fact, 
a program ‘line’ can be up to 88 characters long, 
counting the line number, spaces, and all — 
that’s four screen lines. 

VIC will throw away the old line that was 
numbered 10 and replace it in its memory with 
the new line number 10. The old one is gone 
forever, so it is best to take a good look at the 
new line to be sure it’s right before you hit 
RETURN. 


Now, doing all this will leave the cursor blinking 
on top of the word RUN (which was left over on 
the screen from typing it before). There is an 
interesting and useful feature in VIC: if you now 
press RETURN, VIC will understand that you 
are telling it to RUN again — because the cursor 
was somewhere on the line saying RUN, just as 
before. Be sure, though, if you use this trick, that 
there isn’t anything else on the line that you 
don’t want'the computer to react to! 


Now press RETURN. The screen will be erased, 
‘MABEL’ will be written starting in the upper left 
hand corner (because the CLEAR command 
automatically includes HOME), and the 
ubiquitous ‘READY’ and blinking cursor will 
appear below. 

Although everything seems to have vanished, 
your program is still there in VIC’s memory. It 
can be recalled for your perusal at any time by 
typing L-l-S-T RETURN. 


And if you want to startle a friend who knows 
even less about computers than you do, 
prepare a program which tells VIC to clear the 
screen and then shift the cursor down a couple 
of lines (putting those commands in quote 
marks) before printing something like “HI 
THERE SUSIE OLD FRIEND! GOOD TO SEE 
YOU!”. Test it to make sure it’s working 
properly. Then blank out the screen, type RUN, 
go and fetch an old friend called Susie, and let her 
press RETURN. 


But what do you do for an encore? Try the next 
issue if you need some ideas. 


m 
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Browsing the VIC chip 


By Jim Butterfield 


The computer is called Vic. for Video Interface 
Computer . . . but there’s a chip inside which is 
also called VIC, for Video Interface Chip. The 
chip bears the number 6560 or 6561: it’s used to 
make good things happen on your television 
screen. 

Beginners often don’t realize that memory 
addresses are used for more than memory stor¬ 
age. In the Vic computer, addresses 36864 to 
36879 may be PEEKed or POKEd. These 
locations are not used for memory — they hold 
controlling information for the VIC chip. We’re 
going to look through those addresses, experi¬ 
menting as we go. We may learn some new 
( things about our computer. 

Location 36864 (Hex 9000) 

Values 0 to 127 set the position of the left 
border on your screen. The usual value is five. 
Try the following quick “slide change” line: 

FOR J = 5 to 30: POKE 36864. J: NEXT] :FOR 
J = 30to5STEP -l:POKE 36864. J:NEXTJ 

1 If you add 128 to the value in 36864. the screen 

f will go into interlace mode. In most cases, all 

you’ll notice if you poke 36864. 133 is a little 
dither in the screen detail. However, a few 
^ television sets are built in such a way that they 

' won’t work unless you set interlace mode with 

this POKE. 

il (Editor’s note: Mv Vic comes with containing value 12 rather 

« than 5. Since |im lives m Toronto, which is not the kind of place where 

I strange thngs happen, one can only assume that there's some kind of 

different settings back at the factory when Vies come to this country.' 

I Location 36865 (Hex 9001) 

I Values 0 to 255 set the position of the top 

\ border on your screen. The usual value is 25. 

Try making the screen curtsy with this: 

I F0RJ = 25T0 45:P0KE 36865.J:NEXTJ :FOR 

! J = 45 to 25 STEP - I :POKE 36865.J:NEXT J 

i Location 36866 (Hex 9002) 

! Part of this location tells the chip how many 

: columns to put on the screen. This will always be 

5 22. But there’s an extra value of 128 may be 

j added to set “alternative screen" mode. 

' Normally, the 128 is added in, and you’ll find 150 

stored in this location. If you want to go to an 
alternative screen, remoce the 128 element 
with POKE 36866.22 and the screen will now 
4 take its information from a new area. There are 

\ quite a few things you need to do if you wish to 

f play with this — see 'Alternate S^l^eens’ from a 

■ previous issue. 

I Location 36867 (Hex 9003) 

I A busy one. In fact, it’s always changing. Try 

I typing ?PEEK(36867) several times and you’ll see 

that you get different values — sometimes 46. 




sometimes 174. Let’s ignore that extra 128 for 
the moment; we’ll deal with it again when we 
describe the following location. 

The basic value held in this location, normally 46, 
is the number of rows on the screen multiplied 
by two (23 rows, right?). You won't want to 
change this one. 

There’s one more thing hidden in this location, 
and it’s an important one. If you add one to the 
value, the character generator will switch to 
double-character mode. This means that each 
character you type will occupy double the usual 
screen space. - 

This won’t work automatically, however. If we 
want to draw characters that are twice as big. 
we must supply the Vic with ‘pictures’ of the 
new characters: the old pictures won’t do since 
they are not big enough to fill the new space. So 
prepare for a little confusion when you try this 
next experiment. Strange things will happen 
because we haven’t built and connected up new 
character tables. 

Type POKE 36867.47. The screen will go rather 
strange. Don’t worry about it for the moment: 
just press the screen clear key (shifted, of 
course). The screen will clear, although the 
cursor looks rather odd. Not to worry, we’ll 
forge right ahead. 

The first character in the Vic’s table of 
characters is the symbol: the next is an 

“A”, then a “B” and so on. Now: type the © 
key. Instead of getting the first character, we get 
the first two. one above the other. Try typing 
the “A” and you’ll get B-over-C, the next two 
characters in the list. 

What’s happening here? Each character you 
type is filling double its normal screen area. In 
doing so, it’s grabbing twice as much information 
from the “character picture” table and 
since that table hasn’t changed, that means two 
characters. Since the Vic knows (or at least 
thinks) that the character pictures are twice as 
big, it reaches further into that table for each 
character that it needs. 

When you decide to use this feature, you’ll write 
your own character picture tables and every¬ 
thing will sort itself out. This feature is likely to be 
used most for high-resolution graphics. The 
elements of the character picture table will 
control individual dots, or pixels, on the screen. 

You may bring your VIC back to normal by 
typing POKE 36867,46 but you’ll need to type 
blind since the screen isn’t much help. You might 
prefer to turn the computer off for a moment: 
when you turn on again, everything will be back 
as it was: 



Location 36868 (Hex 9004) 

This location changes continuously. It’s 
connected with the high-bit (128 value) in the 
previous location. In principle, it tells you 
precisely where on the screen the picture is 
being drawn at this instant. In practice, it’s not 
much use to Basic programmers — by the time 
you read it, a different part of the screen will be 
active. 

Location 36869 (Hex 9005) 

This is a very important address. It controls the 
location of two tables: the table where screen 
characters are-held, and the table which holds 
the character pictures. Let’s take them one at a 
time. 

The screen table holds the five hundred or so 
characters that are displayed ern the screen. It’s 
quite a job to calculate the screen address: let’s 
take a shot at it. 

Take the contents of location 36869, divide by 
16, and throw away the remainder. That should 
give you a number from 8 to 15. Subtract 8 and 
double it, giving an even number from 0 to 14, 
Now: if the content of 36866 are 128 or greater, 
add one to get a value from 0 to 15. Multiply the 
result by 512. At this point you should have a 
value from 0 to 7680. That’s where your screen 
table is located: it will normally be at location 
7680, but might move if you add extra money. 

That’s quite a calculation: some of the things it 
implies deserve a separate article. For the 
moment, let’s observe that the screen table 
address must always be in the range of 0 to 
7680, and must be a multiple of 512. If you wish 
to set up your own screen table within this 
range, do the calculation in reverse; divide by 
512, subtracting I if odd, dividing by two, adding 
eight and finally multiplying by 16. Whew! We 
can see that the “alternative screen” bit (128 
value) in 36866 is really part of the much larger 
screen address. 

The character picture table address is also 
defined in this location. We’d need to change 





















































































this if we wanted to define our own characters, 
single or double. Of course, we’d also need to 
define character pictures for all characters we 
wished to print. 

The computation of the address is complex. 

Take the contents of location 36869 and divide 
by 16. Now take the remainder — not the 
quotient — and if it's greater than 7, subtract 8. 
On the other hand, if the remainder is not 
greater than seven, add 32. By this time, you'll 
have an adjusted remainder which is either less 
than seven or between 32 and 39. 

Multiply this value by 1024 and you’ve found 
your character picture table address. It will be in 
the range of either zero to 7168 or 32768 (the 
normal value) to 39936, and will be an exact 
multiple of 1024. 

If you wish to set up your own character picture 
table, you’ll usually want it to point to a RAM 
address in the range of zero to 7168. In such a 
case, you'd reverse the calculation: take the 
address, divide by 1024 and add 8 and you're 
there. 

Don’t forget that the screen table address and 
the character picture address are packed 
together into this location. You’ll need to set 
them both at the same time. By the way, the 
official name for the two tables are the “Video 
Matrix” and the “Character Cell Table”. 

Feel free to play with this location: POKE values 
as you wish. But unless you plan carefully, all 
you’ll get is a crazy screen. 

This was a tough one . . . now we can try some 
easier locations. 

Locations 36870 to 36871 (Hex 9006 and 
9007) 

Here’s your input from a light pen. No, a light 
pen isn’t a ballpoint that weighs less than half an 
ounce — it isn’t a pen at all. It’s a device that 
plugs into your Vic that looks a little like a pen. 


Point It at the screen, and these locations will tell 
you where you are pointing. 

A standard Atari light pen may be used (it’s 
expected that Commodore will manufacture 
their own light pen soon). Many light pens have 
either a button or a spring-loaded switch in the 
tip which signals whenever the light pen 
operator wants attention. The switch is 
implemented in the Vic computer, but it is not 
connected to the VIC chip (you'll find it mixed in 
with other things in location 37151). 

You can read the X and Y positions of the light 
pen in locations 36870 and 36871 respectively. 
You won’t read row and column values: the 
numbers will vary between zero and 255, and 
you'll need to do some calibration for the parti¬ 
cular model of light pen that you have fitted. 

Watch for 'jitter' on these values. Even though 
the light pen doesn’t move, the readings may 
jump about a little on successive readings. 
Depending on what you’re doing, you may wish 
to use an averaging technique to make the 
readings smoother. 

Another method is called hysteresis: in simple 
terms, it means that a value is ignored unless it 
differs from previous readings by more than a 
given threshold amount. 

Locations 36872 to 36873 (Hex 9008 and 
9009) 

These are paddle input values. Two paddles, 
similar to Atari paddles, may be connected and 
their values will be read here. You may not be 
able to track the full range of rotation of the 
paddles. 

Once again, watch for jitter on the input values 
here. 

To keep the record straight, a joystick can also 
be connected to the Vic . . . but the position of 
its buttons are not detected by the VIC chip. 
They arrive in other locations (37151 and 
37152). 


Locations 36874 to 36876 (Hex 900A to 
900C) 

These are Vic’s voices, Setting a value of 128 or 
higher into any of these locations produces 
sound: the value you POKE produces the pitch. 
By poking two or three locations, you can 
produce harmony. 

All voices are controlled by the sound level 
which is set at address 36878: try POKE 
36878,15 before you play with the voices so that 
you’ll get good volume. A value of less that 128 
in any of thes voice locations makes that voice 
silent. 

It's interesting to note that the voice controlled 
by 36874 is the softest, and the voice at 36876 is 
the sharpest. So you’d use 36B76 to carry the 
melody, and the two other voices as the 
sidemen. 

Location 36877 (Hex 900D) 

This is similar to the music voices, except that it 
generates noise. A value of 128 or more 
produces noise. The higher the value, the higher 
the pitch of the noise (from growl to hiss). Once 
again, this is controlled by the sound level of 
36878. 

Location 36878 (Hex 900E) 

If the number in here is less than sixteen, it 
represents the sound amplitude (see the four 
previous locations). If it's sixteen or more, an 
extra factor is at work: multi-colour. 

Normally, each character position on the Vic 
contains only two colours: background and fore¬ 
ground. If we decide to use multi-colour, we can 
add an extra two colours to each character: the 
border colour plus one more that we may 
select. We select this colour in the high part of 
location 36878. If you divide the contents of this 
location by sixteen, discarding the remainder, 
you’ll get the designation of the “auxilliary 
colour”. 

Interestingly, each character on Vic’s screen is 
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independently selected as two-colour or multi¬ 
colour, allowing us to have a mixed screen. This 
is done in the colour nybble table which sets 
each character’s colour. 

Try the following: Clear the screen and type the 
letter A in the upper left-hand corner. Now go 
to a new line and type POKE 38400,8. You’ll see 
that the letter A has suddenly turned weird and 
multi-colour, but the rest of the screen is 
unchangc.d. Notice that we did not POKE the 
VIC chip, but an entirely different memory 
location that is keyed to the one screen address. 
To do the job properly, you’ll need to define 
your own character pictures. 

Location 36879 (Hex 900F) 

Last location in the VIC chip, but a busy one. 
Let’s break it down into its three elements. 

Divide the contents of this location by 16, and 
note the result as ‘ ‘Screen Background Colour’ ’. 
Now take the remainder; if it’s 8 or more, 
subtract 8 and note: Foreground/Background = 
ON. The remaining value of zero to 7 can be 


labelled “Frame Colour". 

The Frame Colour is a favourite of mine; it’s an 
easy signal to the user of some situation I want to 
tell him about without affecting the contents of 
the screen itself. 

If there’s a danger, an error, or a game 
explosion, I can flip the border to red with POKE 
36879,26 and later restore it with POKE 
36879,27. 

Another example: Rather than typing a PLEASE 
WAIT message, I might walk the border 
through a range of colours so that the user can 
tell something is happening. 

Screen Background colour can be a very nice 
psychological support. If you set up a system so 
that accounts receivable can be done on one 
background colour and accounts payable on a 
different one, the user can be “keyed" to recog¬ 
nize that he’s in the right program. It’s a little like 
decorating each floor of a building in a different 
colour so that people won’t get the wrong one. 
Try combinations such as POKE 36879,155 as 


see how you like the effect. 

Now for the Foreground/Background business. 
Normally (F/B = ON) we know that we can 
type characters of many colours on a single 
colour background. Sometimes it can be very 
handy to do the opposite; in other words, we 
want to type single colour characters on a 
background whose colour may very from 
character to character. 

Try POKE 36879,19. Now clear the screen and 
type a few characters. Change colour and type 
some more. Do you see what’s happening? You 
are changing the colour of the background, not 
the colour of the characters themselves. 

By playing around with these locations, you can 
discover potential that you never knew existed. 
Once you know it’s there, you can then exploit 
it for your own special effects. 

There’s a rich variety of controls and 
information available in the VIC chip. You may 
not need to use them all . . . but isn’t it 
fascinating to play around? f^STI 
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VIC 6560 Chip 


S9000 
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Left Marginf = 5^ 

S900I 

Top Margin (=25'i 
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Input Raster Value: bits 8-1 


59005 


Screen Address 

bits 3-10 

Character Address 

bits 13-10 
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59007 


Light Pen Input 
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Vertical 
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Y 
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Voice 1 
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ON 
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ON 
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ON 
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Vic versus Atom 


This report from Dr Boris Allan is a brief 
comparison of two small micro¬ 
computers, the Commodore Vic 20 and 
the Acorn Atom, in terms of their 
performance on some arithmetic bench¬ 
marks that might give an indication of 
their overall capability. 

As both use the MOS Technology 6502 
processor it made sense to include in the 
comparison the two larger micro¬ 
computers that are based on the same 
ship — the Commodore Pet and the 
Apple II. 

I made a conscious decision to concentrate on 
the relative capabilities of the versions of Basic 
that were on show. In particular I elected not 
to consider the graphics side — though I have 
found the graphics on both the Apple II and the 
Atom to be highly commendable, and the Vic 
seems far superior to many machines for 
colour graphics. 

The comparisons are based on my MAGI 
benchmark tests (more about them in 
“Prattical Computing” for June and 
November 1981): unlike most benchmarks, 
these actually do something. The three tests 
for floating-point calculations are designed to 
emulate practical situations in numerical work. 
There is also a test for integer calculations, 
based on an algorithm for Ackerman’s 
function. 

Before discussing the tests, I have to make an 
important point: the Vic may look like a toy, 
but It isn't one. It is a true computer, as indeed 
are all the machines being compared here. To 
decry the Vic and similar systems because they 
can be bought as electronic toys, without 
considering what they can actually do, is 
narrow minded and short-sighted. Yet you still 
hear the accusation. 

Less than 15 years ago “real" computers 
included the IBM 7094 and the Elliot 803. On 
one of the MAGI tests, all four micros tested 
here turned out to be more accurate than the 
IBM machine. Another MAGI benchmark, yet 
to be released, was five times faster on the Vic 
than on the Elliot 803 - and the Vic version 
was in Basic, while the 803 ran it as a program 
written in the Algol language. 

Back with the modern micros, one of the most 
noticeable results was that numerical accuracy 
of the floating-point calculations for the Vic, 
Apple, and Pet was much the same for all three 
machines. On average the Atom was slightly 
more accurate, but only slightly. 

I was very surpriseti by the timings. Although it 
is as accurate as the Apple and Pet, the Vic is 
always fastest of the three. The Apple 
incidentally is always faster than the Pet: the 
Atom is slower than the Vic or the Apple, and 
on average its timings are about equivalent to 
those of the Pet. 

The Vic was no more difficult to program for 
the tests than the Pet (the Basic is more or less 




the same, of course) or the Apple. On the 
other hand the Atom Basic does not really 
seem to be designed for floating-point work: 
you have to buy an extended system, you 
cannot use DEFined functions, and arrays can 
only be one-dimensional with restrictive 
names. Personally, I find the coding of floating¬ 
point work to be over-complex (and tedious) 
on this machine. 

The integer benchmark can be run in several 
modes depending on what the language offers. 
On the Apple and Atom there could be any 


integer-only Basic. Or the program could be 
run with floating-point numbers in a floating¬ 
point Basic (all the machines could do that). Or 
integer numbers could be expressed in a 
floating-point Basic - all bar the Atom have 
this facility. 

The fastest machine in the integer test turned 
out to be the Atom in its integer-only mode — 
It was almost twice as fast as any other. The 
Apple II running Integer Basic came next, with 
the Vic in its normal floating-point mode n ot far 
behind. 



























When the Atom was running in floating-point 
mode it was about 50 per cent slower than the 
Vic in Its floating-point mode. The difference in 
speed between the Vic and the two larger 
microcomputers, the Pet and the Apple, 
became even more marked for programs using 
the ordinary floating-point functions in Basic. 
This contrast amounts to more than 10 per 
cent — quite a large difference, again. 

Programming this MAGI test requires that an 
array be dimensioned as STACK (1000), and 
this was too large for the little Vic — so the 
array had to be declared as STACK (500). 
When all the variables were defined as integer, 
though, the declaration of STACK%(1000) was 
accepted (the postfic '%’ indicates that this is 
an integer variable); but then the program ran 
slightly more slowly. 

For the three ‘standard’ mode machines (all 
except the Atom) the definition of variables to 
be integer mean that the programs can be 
smaller, albeit running more slowly. 

Conclusions 

The conclusion? For modest-sized programs 
using floating-point arithmetic, even the 
unexpanded-memory Vic is the equal of the 
Pet and the Apple II in terms of accuracy. It has 
the clear edge in speed over the Pet, and it is 
marginally faster than the Apple. In the integer 
test the Vic again did well overall for speed. 

Given the excellent graphics and its speed for 
integer-only work, the Acorn Atom appears tc 
be a powerful machine for game-playing and 
discrete simulations, especially given its 
excellent graphics. It is easy to program in 




Atom 

Vic 

Pet 

Apple 

Test 1 

1lOsecs 

87secs 

125secs 

92secs 

Test 2 

7.3secs 

S.Ssecs 

7.4secs 

5.9secs 

Test 3 

92.1 secs 

42.8secs 

51.4secs 

46.0secs 


Note that all numerical accuracies are similar for all machines. 


Atom 

Vic 

Pet 

Apple 

Int 

F 

F 

F 1 

F 

F 1 

Int 

F 

F 1 

125 

333 

218 

226 

252 

278’ 

208 

257 

268 


All timings are in seconds. Int = Integer Basic. F = Floating¬ 
point Basic, and F I = Floating-point Basic using defined 
Integers. 


machine code, and it is essentially such an 
uncomplicated machine that it must be an 
economical way of learning about the 
mechanics of computing. 

But if you want to start computing with a small 
machine that enables you to make a simple 
transition at some time to a larger computer, 
the Vic 20 is the obvious choice. It will run 
games and simulations more quickly than the 
Pet. and probably faster than the Apple (that 
needs more tests): it will allow the user to 
perform numerical work in a standard environ¬ 
ment speedily and easily. 

If you are seeking an introduction to computers 
via a machine that is not intended to reinforce a 
’computer knowledge' elite, the Vic has a clear 
claim. 




Can you afford not to? 

Please enter my annual subscription to Vic 
Computing magazine. I enclose a cheque/postal 
order made out to *Vic Computing* for (Please 
tick one): □ £6 UK □ £IRL8.50 

□ £9 Europe □ £16 Rest of world 

Unless you specify otherwise, your subscription will start with the next issue. It can be backdated to start with a previous 
issue; no I is out of stock, but tick the one you wish to start with: □ Christmas 1981 □ February 1982 

Please use BLOCK CAPITALS to complete this form 

Name:_ 

Address:__ 


Postcode: 
Signed: _ 
Date:_ 



Now return this form with your payment to Vic Computing, 


39-41 North Road, London N7 9DP. 


















































VIC Chips 

By Mike Todd 

Mike Todd is the resident Vic enthusiast at IPUG, the 
Independent Pet Users* Group. Since he knows more about the 
Vic than most, his amblings through Vicland make a good trail 
for us to follow . . . 


Memory Maps 

The Vic has a somewhat odd memory map. It comes in three varieties: 


$0000 


$0000 


$0000 . 


workspace 

$0400 


workspace 

$0400 


workspace 

$0400 

empty 

$1000 


BASIC TEXT 


unused 

$1000 

BASIC TEXT 




video RAM 

$ 1 EOO 


$IF00 


$1200 

video RAM 


video RAM 


BASIC TEXT 

$ 1FFF 


$IFFF 




These memory maps show the 
three possible combinations. The 
first is the bare Vic; you will see that 
there is a gap from $0400 to $0FFF. 
In the second, this space has been 
filled with the simplest memory 
expansion of 3K. The third shows 
what happens as soon as RAM is 
added after $2000 — the video 
RAM immediately moves to $ 1000 
and BASIC text now starts at 
$1200. 

All this is set up on reset when a 
RAM check (non-destructive, unlike 
memory verification in the Pet) 
identifies the lower and upper limits 
of RAM and sets the map 
accordingly. It would appear not to 
allow for RAM at $0400-$0FFF if 
RAM is added above $2000. Al¬ 
though this is not accessible to Basic, 
it could provide a useful home for 
machine code. 

If you are in any doubt as to what 
RAM is where, the following 
locations may help: 

$0281 /2 (641 IT) — address (lo/hi) of lowest 
RAM location 

$0283/4 (643/4) — address (lo/hi) of highest 
RAM location 

$0288 (648) — page number (ie high 

byte) of screen RAM 

$2B/C (43/4) — address (lo/hi) of start of 

Basic RAM 

$37/8 (55/5) — adress (lo/hi) of end of 

Basic RAM 


Uncertainty about which set-up a 
particular Vic has will cause 
problems when accessing RAM 
directly — not only in machine code 
programs but also if programs 
access the video (or indeed the 
colour screen RAM, which also 
moves!). Such programs should 
determine where RAM starts 
PEEKing or POKEing. Note that if 
the video RAM starts at $1000, 
then the colour RAM starts at 
$9600; if $ IEOO, it starts at $9400. 

LOADing programs will also cause 
problems since they may have been 
SAVEd on a machine with a differ¬ 
ent configuration. To get round this 
problem, all normal LOADs from 
cassette or the serial port (LOAD¬ 
ing from RS232 is not allowed) will 
begin a LOAD at the start of BASIC 
TEXT. However, this is not much 
good for machine-code programs 
or other LOADs which are depen¬ 
dent on memory position. 

To allow for this, the format of 
LOAD is 

LOAD'Tilename' ’,device, mode’ 

. . . where mode is ‘O' for the 
normal relocate LOAD (the default 
mode) or T if you want the pro¬ 
gram to LOAD at the same address 
it was SAVEd from. 

To make life a little easier, SAVEing 
to cassette allows for the program¬ 


mer to specify if a relocated LOAD 
or an absolute LOAD is required. 
To do this, the same format is used 
for SAVE as was used for LOAD, 
although it only works with 
cassettes. Mode 0 allows a normal 
LOAD to relocate the program 
while mode I will force an absolute 
LOAD. 

At the start of every program on 
cassette is a header with the file¬ 
name, start and end addresses. 
There is also a program identifier 
which is 01 under a normal (mode 
0) SAVE. If the Vic finds an 01 identi¬ 
fier then it performs a relocating 
LOAD. However, a new identifier 
(03) is used to indicate that an 
absolute LOAD should be 
performed, and this is the identifier 
used in a SAVE with mode I. 

With the Pet always use an 01 
dentifier, programs developed on 
the Pet will always relocate unless 
the absolute LOAD mode is used. 
Any programs SAVEd on the Vic 
using a mode I SAVE will not 
LOAD on the Pet since the Pet 
does not recognise the 03 identifier. 


Passing Parameters 

The Vic has a very useful facility 
which allows the X, Y, accumulator 
and status registers to be passed to 
and from Basic. This is done by 
POKEing 780 with the accumulator 
value, 781 with the X, 782 with the 
Y and 783 with the status register. 
As soon as the SYS command is 
entered, the registers are loaded 
with these values, the routine exe¬ 
cuted and then the new values 
returned to the same locations. 
Thus it is possible to pass para¬ 
meters relatively easily to Vic rout¬ 
ines without having to write 
machine code to do it! 

Functionality 

There is a slight but widespread 
misunderstanding of the function 
keys. These are not ‘soft’ as you 
may have been led to believe. 
Instead, they merely generate 
ASCII characters which have to be 
detected through the GET 
command (although machine code 
software could allow these keys to 
be actioned directly). The ASCII 
codes for the function keys are: 

fl = l33,f2=l37,f3=l34,f4=l38, 
f5=l35,f6=l39,f7=l36,f8=l40. 

RS232 Bug 

One serious bug has been reported 
by Commodore in the RS232 
handling software. Releases of the 
Vic with KERNEL ROM number 07 
have this problem: Commodore 
hopes to release a new ROM when 
all the other problems are ironed 
out. The bug occurs during multi- 
line handshaking (the three-line 
handshaking is fine); when a specific 
sequence of signals occurs, the Vic 
can hand waiting for a hand shake 
signal that will never occur, 


The Vic chip itself is one of a whole family of video controller chips from 
Commodore’s MOS Technology operation. The 6560 and 6561 are the 
current Vic chips, the former being NTSC (for USA use) and the other being a 
PAL contoller (for Europe). There are two other chips in the range, the 6562 
and 6563 (again, NTSC and PAL respectively; they provide a screen 
resolution of 300x200 rather than 190x200. 











































































































VIC Rhino 

By Tim Duncan 


Pet enthusiasts quiver with 
knowledgeable anticipation when rhinos 
are mentioned. This manic little game is 
now on offer from Tim Duncan, self- 
confessed rhino addict and (since 
Christmas) proud possessor of a Vic. He’s a 
postgraduate research student in Cardiff. 

Someone once told me that more time had 
been spent in American computer installations 
on Lunar Lander, than on the whole of the space 
programme. I can well believe it, computer 
games are highly addictive. 

1 first became interested in micros when we had 
a short course on them in my second year at 
University. It wasn’t long before I discovered 
that there were a whole range of games 
programs. One of the most popular at the time 
was Infoguide’s ‘Rhino’, and 1 whiled away many 
a lunch hour on the Pet, dodging the cantank¬ 
erous creatures. So when I bought my Vic. just 
before Christmas, I decided to write a version 
that would fit into the Vic’s 3.5K. 

How to play VIC Rhino 

The scene is a hot African jungle. Hiding in 
amongst the trees are a number of rhinocer- 
ouses (rhinoceri?) — the top of the screen tells 
you how many. You are the white dot at the 
foot of the screen, and the aim of the game is to 
get safely through the jungle to your home (' ‘H ” 
at the top). You move by using the function 
keys: 


Function keys 

Function keys with shift 

fl = up 

f2 = up/left 

f3 = left 

f4 = up/nght 

f5 = right 

f6 = down/left 

f7 = down 

f8 = down/right 


The trouble comes when a rhino sees you 
because it will chase you and stomp on you if it 
catches you. The rhinos only appear when you 
come into their direct line of vision — you’ll get 
an “uh-uhh” sound when one is about to 
appear. 

Each rhino can move only one square at a time, 
and Vic will wait for you to enter your move 
before the rhinos move again: you will see 
“YOUR MOVE” at the top of the screen. You 
have a slight advantage over the rhinos in that 
you can move diagonally through, gaps in the 
trees while they can’t. For example, in Diagram 
I you could move from square ‘a’ to square ‘b’ 
but the rhino can’t. 

When you get home safely, Vic will offer you 
another go ... but this time there will be one 
more rhino! So how many rhinos can you dodge? 


If you have added more than 3K memory 
expansion to your VIC you will find that the 
screen addresses are different. Since all the 
addresses are here derive from the origin, all we 
have to do is change the value we use for our 
origin. Line 1001 will do this for you 
automatically. 


The main part of the program runs from line 
1010 to 1030, using a number of subroutines to 
deal with specific tasks. 

200 — sets up the screen 
5000 — checks your moves 
6000 — moves either you or a rhino 
7000 — decides when a rhino may appear 
7100 — provides sound effects 
8000 — decides the direction the rhino should 
move 

The jungle is created by going square by square 
around the screen, and randomly POKEing 
reverse squares for the trees. The next two lines 
ensure that your home and the position you 
start from have several clear spaces around- 


What the program actually does 

Now for the benefit of those who haven’t 
zoomed off to type in the listing straight away. I’ll 
explain briefly how the program works. You 
may be able to pick up a few ideas that you can 
use in programs you write yourself 

VIC RHINO uses POKE statements to create 
the jungle and move the players around, so if 
you’re not clear on POKE statements now’s the 
time to look at the handbook. On a 5K Vic the 
address of the top left square of the screen 
(which I shall refer to as the Origin) is 7680. All 
the addresses used in the program are cal¬ 
culated from this address using X, Y coordinates 
to denote the line and column of the square 
concerned. 
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them. Lastly the routine produces random X, Y 
coordinates for each rhino, and stores them in 
an array. 

Having set up the game, the program returns to 
1010 and gets your move. I've noticed people 
often get carried away at the keys while the 
computer is busy moving the beasts: to make 
sure that the program ignores this POKE 198,0 
clears the keyboard buffer just ipefore getting 
the player's move. So keys will only register if 
pressed after “YOUR MOVE" appears. 

An IF statement ensures that only the function 
keys are accepted, and the program goes to 
5000 to check the move. The key is converted 
to a number in the range 1-8, but just to 


’f you are at the top of the screen (ie. X = I) then 
the routine will disallow values which.would 
move you upwards. Similarly, if you are at the 
bottom of the screen (X = 22) then values which 
move downwards are disallowed. (The use of a 
coordinate system makes it a simple matter to 
prevent the player moving off the edges of the 
screen (Y=l or Y = 2I). Lastly the routine 
checks that the square is not already o.ccupied. I 
have defined two functions FNX and FNY for 
evaluating vlaues of X and Y for any move. 

FNXfM^ = (M= I OR M = 5 OR M = OR M = 4i 

It looks pretty strange doesn't it — never mind, 
all will become clear shortly. 

When Basic comes across a statement such as 
T = (M = 2) it assesses the 'truth' of the expres¬ 
sion in brackets — rather like an IF statement. If 
the expression (M = 2) is false, then T = 0: if the 
expression is true (if M does equal 2) then 
T=-l 


Now. if we refer back to the table of M values 
we find that the three keys which move up¬ 
wards give M values of 1,5 and 6. So if the player 
wishes to move upwards, the expression (M = I 
OR M = 5 OR M = 6) will be true but the 
expression (M> OR M = 4) will be false; and 
therefore FNX will be ( - l)-(O) = - I. 

Suppose on the other hand, that we wanted to 
move down. M could not be 4,7 or 8 with the 
result that FNX would be (0) - (- I) = -i-1. Thus 
X + FNX(M) will give us the new X coordinate 
for any move. FNY works similarly to give - I 
for moves left, and -i-1 for moves right. Defining 
functions has the advantage that it uses less 
memory than a series of IF statements. 

Having evaluated the move, the program then 
proceeds to 6000 which actually makes the 
moves. Again space has been saved by one 
routine to move both you and the rhinos. The 
variable CH determines which character is 
printed. The main part of the program now 
stores your present position and it is the rhinos' 
turn. 


The first job is to see whether your move has 
brought you into a rhino's line of vision. For each 
of the rhinos that are still hidden, the program 
calculates the number of squares between you 
and the rhino. Line 7030 determines the 
direction using the principles we have just 
described. If (XH <X) is true then the rhino is 
below you, if (■YH<Y) is true the rhino is to your 
right. In this example D would become -23. 

If we added D to the rhino's present address, 
we would get the address of the square 
diagonally upward and to the feft of the present 
square. The program checks each square along 
this line until it reaches the square you are on. If it 
has not encountered any obstacles, it has you in 
its sights and may appear. The RN flag is set and 
the subroutine at 7100 produces the ominous 
“uh-uhh" noise. 

If no new rhinos have appeared the program will 
move to the routine at 8000 which calculates the 
best move for each rhino. It does this by con¬ 
sidering each of the possible moves, rejecting 
those which are directly blocked and also re¬ 
jecting moves along a diagonal, if there is a tree 
on either side. The routine then calculates how 
far away you would be. if it made that move, 
selecting the one which brings it closest to its 
prey. 


The algorithm is fairly effective, but now that 
you know how it works, you can use it to your 
advantage to trap the rhinos. For example, look 
at the diagram: the rhino won't be able to circle 
round the trees, so you can amble on home 
while the nasty little thing fumes with frustration! 


VIC RHINO will fit into the standard 5K Vic, but 
will also run on expanded Vic's with no 
alterations necessary. 
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19^5 v=vM; RtirrCv.!Pt'y).j-uM-i : cnKCRB, rg ;fokerb-!-! 1;fGKE9B-'-2.. IE:T=55 ^C=5 

■ 9"’2 ~GRF=:5TG2 '■ ^GKEPB+CG+P.. C • HEXTR • G'2-'' <^ fGXES 1129+3!^C ■ T=T-i : !ft>5tmcm 1972 


'o-7.i opKERl..0:FRIi-JT"jfs CPl.’MG!-^ED"-GGfGlPPE 
<300 ppTWTtiaaiQprp; hGHE",: ■ GGSUBF355: !F‘-!P<29THEHFP-HP-!-1 
■999 PP!N“'': FNGTHER GG^S" :P0KE193..5'W-5 
1997 OE'^G$: T FG*G> "" 3HDG$<> " M " T^E*"-' 1997 

1030 TC3fa"V"THCW1000 

1999 93!<F3F879 • 27 ■ frimt""?" : rmb 
2555 Fp!N'^"7 ‘^H^ff fPF"''P"PH!NGS” 

2515 FpRT=r.x22'!'G5-<-/i.93: tstrut! <■'.'!>FFTwryppi/p t j.rn. 7 : cp'/F! ■ 1E5 
20'! 2 Mrrv'^T 

251 '!*■ FOPT =0x30x90+1 j 391‘FP22 ■ FGRJ=: Fpi^c t x r. 32 : ufM^.J , I 
2513 FpRT=;px42gTppA475STFP22: FPRJ=lFpG; FpKFI+J.. 32 '■ HEX"^J.. ! 

2513 F0!<'Fp4-77 .• 3: Fp5Fn-i-77+CG .■ 1: FpKFn+4F3 ,d£- fokeG-^-'-FS-^-CG 1 
2535 Fp9p=iTpyR 

2570 '-'-th't<RHG< 1 )f lF+3>: MxTHT<pKm< 1 >*3-!-3>! R<G,, 1 >rry; Rip, 2)=^ 

2595 :!’Fs:'FF'<<FWR'rX)-'-V)<>32THEN2575 ^ 

2535 HER'^C '• FOPG= 1 ^G15 ■ V < G) =5 HEX^: XH-=21: VH'^ 11: RETURN 
5555 9=:9T ■. iTxORp .r ) - •! 32 

5 55 T 7 <y■=' RKiB < M5= 1 GRMxGGRM^tE) > pR < y=229HB< N^ApPMsg))THEN- ^ 5 
5152 IF < V=5PNB < N=2GRN=5GR'^~9 ;:i > pc VxC 1 RMl! c m=eprm= 3PRM=9 > '• Tur'-..'G j 15 
51 m oTteCWa < y-i-ENX < N ) ) -^-V-i-FHV < N ) 

5158 t=:PRC!< if RB):! FF032 fhENW=^2 ^ ! Ff<'>S-!-HEH5 115 

5159 RETURN 

5115 FB=P '■ N=5: '-.’xP! RE'^'JRy 
E555 Fr'=FWR (y > -■-V: fokERB 32 
80 j 0 y=yxcyv( m): v= v+puh < w) 

E525 9ri=FN9 < X) -^V: FpKERB.. CH ^ PPKFRB-'-CG.. Cl.: RE'*'' 'RH 
7555 FPR T =yITX i rnyo; y-R < t . •! : VsrC ( t , 2 ) '■! fv <!)= 1THEN75E5 
7010 y-959 <• y-yu ) ;j CH-5THENN=RBS ) .. 

7535 B=22* < ) “22# < XCXM > -!- < 't’HC't' ) < V<VH i 

75^s5 cQp T~ 1 TpM: cb=FMR <X^ "’-'■^-'-,’•# 11 ; t - pceK < RB)=1E5THFH7585 


♦ 

































OK SEND ME GOLD RUSH 

I want to be the first to beat the computer 
and claim the real gold. 

Enter my claim for the GOLD RUSH 

Name 


Address 


1 want to be one of those that has first chance to solve 
the GOLD RUSH 1 enclose £16.00 which includes 
postage packing and VAT, (Cheque or Paste/ Order/ 

rTT7TTTf7T7TI% ® tto 

1 i'i ■'ll li'i fmist Iftd slinp rsffiilrtil 

liJliiurmiVij y mm, wwciisstir, mi m 

NOWemLABiMF/^ //c/k^lG% 


Thinking a^a 

I? 


• Fullian^of/ 

^emsv 

• Demonstratioi 

• Advice 

• After sales 

service 


Contact: 


microchips 

66 St. George’s Street • Winchester 
Hampshire S023 8AH • Tel: 0962 68085 


MANCHESTER. 

Microcomputer World 


still only £189.95 
from Sumlock 

Full range of VIC 20 software and hardware 
computer books for the beginner and enthusiast 

Keep up to date — join our free mailing list 

Personal finance 

Telephone/mail order dispatched within 24 hours 
Carriage free U.K. mainland 
Shop open Monday to Saturday 

Choose your supplier carefully — We did 

Sumlock Manchester 
Royal London House 
198 Deansgate _ _ 

Manchester ME3 3NE bii^i^ 061834 4233 


nTE 

COLDNai 

NOW YOU CAN CAPTURE 

THE FEEL OF THE 

DURING THE GREAT 

1849 GOLD RUSIlj 

It had to happen, and Mr. MICRO has made it 
happen for the new VIC20. 

A new programme has been developed 
by Mr. MICRO which uses all the features 
of the new VIC to great effect. 

You as an owner of the VIC20 will be able 
to pit your wits against the computer to find 
the 

REAL GOLD 

Yes! Real Gold 

hidden in the programme. Play the games, 
solve the puzzles, decipher the codes, read 
hidden messages, compete against daunting 
odds to become the one and only person 
to learn, one thing — A word — A word which 
will unlock a bank vault which has real 
gold waiting 

Real gold waiting for the prospector that 
solves this unique challenge for all owners of 
the new VIC computer from C.B.M. 







































7050 NEXTJ: IFPEEK<flD>-46THENf?H=l D = 1 ;GOSUB7100 

70€0 HEKT! i 1=1: IFRH=0THENRET!JRN 
7070 IF!=NR+1THENRFTL'RN 

7080 IFV-'D=0npT=lORV<I-D=lTHEN!=I + i :GOTO7070 
7090 V(I-1> = 1 :V<I)=0:SX=R<I-1,1> ;R<!-1,1>=R<I.. 1> ;R<I, i>=SK 
7095 SV=R<!-1,2> :R(!-1;2>=R<I..2i' ■R<!..2?=SV: 1=1-1 ■•GDTO7080 
7100 S=150;B=8;GOSUB7200 = GOSUB7200 ^ S=130:B=1E•GGTO7200 
7200 P0KES2.. 8 ■ POKE 1S2 .■ 0 • UP IT162.. B ■ F'0KES29 ^ S=0: RETURN 
T309 D=3:3=231:GOSUB7200 ^ GOSUB7200 ^ 0=0+1:IFO=3THEN7310 
T305 3=229;GDSUB7200:GOSUB7200:GOTO7300' "' ' 

7310 0=0•3=223•GOSUB7200•GO3U37200•3=228■GOSUB7200 ^ GOSUB7200•3=225•0^3! IB7200;GOP 

UB'^200 .. 

7320 3=219:5=32 ^ GOTO7200 

8000 FOR I = 1TOHR ^ X=R (I ^ 1 > ^ V=R < I2 ) ^ IFV < !) =0‘'"HENRETURN 
8020 FORN=0T38 ■ RM''H?=PEFK<FN8<K+FNX<M) )+V+pNV<'M'i>; wcyTM 

8030 8=3-8=1•C=6■OO3UB8890•B=4■0=8■OOSUB8800•8=2■0=7•GnSUB8800•B=1^ 0=3 ^ 003! iB8800 
8040 FORM=0TO8 • !FRN(M>=46THEHt.!=l : GOTC6000 
80'^ 1 IFRM('m><;>32THEN8044 

8042 RM<N> =PBS(M-XH+FHN(N> >+8BS<V-VH+FHV<M> > 

8044 NEKTM:MV=110:M=0 

8046 FORJ=0TO9 : T cpMj <;srMVTHEHM=J • MV=RM < J ^ 

8048 NEKTJ: GOSUB6000 ■ !Fi.'.!>0THENRETURN 
8050 R < I 1 > =K R < 1.2 ? =R ■ NEXT I ^ RETURN 
8800 IFRM < 8)=1608HBRM'' B )=160THEHRN ’■ 0 = 160 
8810 RETURN 



6502A 

MACfflNE—CODE 

Made simple in: 

ASSEMBLY LANGUAGE 
FOR VIC-20 

200 + Page Book covers whole 6502A 
Instruction set + Programs + Exercises 
etc. Also contains Listing of: 

VIC-20 6502A ASSEMBLER 

Needs only 3.5K 

VIC MACHINE-CODE MONITOR 

Monitor needs 6.5K 
All Software available on cassette 

Prices: Book £10 From Dr P Holmes 

Book + Assembler + 21 Colin Drive 

Monitor on Tape £15 London NW9 6ES 


VIC GAMES 

FROM HI-TECH 


Now available these super value, fun games, 
exclusively for the VIC 20 Computer. 

SUPER-BREAKOUT — A brilliant version of the 'Arcade' game — 7.50 

DEFLECTION — Deflect a fast moving ball to hit a target —7.50 

CAR-RACE — Control the steering & speed of a grand 

prix car in a race with other drivers —7.50 

U.F.O. SHOOTING — Shoot down a moving U.F.O. —7.50 

ALIEN ATTACK — Aim your laser at the attacker and fire - 

sounds real _ 7.50 

LUNAR LANDER — Try to land your craft onto a base — 7.50 

RUGBY GAME — Beat the defenders and score 7.50 

SUPER SNAKE — First action game — snake eats the dots — 

beware of the 'walls' — 7.50 

ASTEROID BELT (U) — Hit the alien craft through the asteroids, 

• _ watch out it fires back — 7.50 

CARE DRIVE — Drive your car through a forest track — 7.50 

3—D MAZE (U) — Walk through a maze in 3-D & try to « 

find the exit _ 7 . 50 

INVADER FALL(U) — Destroy the invaders before they 

destroy you — 7.50 

DRAGON MAZE (U) — Can the dragon eat you before you get 

out of the maze — 7.50 

ALIEN MAZE (U) — Build your force field against the 3 

aliens after you —7.50 

missile — Fire your A.B.M. at I.C.B.M. coming 

COMMANDER (U) in to destroy your cities —8.50 

3K RAM PACKS — are required for (U) Games. We are 

giving a FREE GAME with every purchase — 29.50 


*BUY 5 GAMES AND GET 1 FREE 

*No extra costs — the price includes 
VAT, post and packing. 


Barclaycard/Visa Access welcome. Order now while stocks lasti 


7 Queensway, Hemel Hempstead 
Herts. Tel (0442) 50450 


HI-TECH 

COMPUTERS L TD. 













SUMLOCK BoIMDAIIM 

CEAST AIMGLIAI LtD 





AVAILABLE NOW AT YOUR 
COMMERCIAL SYSTEMS DEALER 


SALES-SERVICE 
SOFTWARE & 
EXPERIENCE 


32 PRINCE OF WALES RD. 
NORWICH NRl ILG 
TEL. 0603-26259,614302 


Lichfield, Tamworth, Stafford, Stoke, 
Burton on Trent 

If you live in or near these towns 
buy your VIC from the professionals 

Contact either Robert Jones or Brian Homewood 
at 


PEACH DATA SERVICES LTD. 


5 Horninglow Street, 

Burton on Trent, 

DE141NJ Telephone: 0283 44968 




BIRMINGHAM 

City Centre: 
Edgbaston: 

Erdington: 

Kings Heath: 

Solihull: 

Sutton Coldfield 

LEICESTER: 

WALSALL: 

WOLVERHAMPTON 

COVENTRY: 

BOURNEMOUTH: 


TYPEWRITER CENTRES. 

for all your VIC requirements 
branches throughout the MIDLANDS 
and BOURNEMOUTH 

PET specialists - COMMODORE 
appointed dealers 

52 Bromsgrove Street 021622 5385 

92 Dudley Road (opp.hospital) 021455 9111 

52 High Street (opp.library) 021382 0185 

46 High Street 0214447439 

54 High Street 0217041260 

Knights House, Gracechurch Centre 021355 6789 

34-36 Rutland Street 0533 538745 

7 Leicester Street 92 27589 

Worcester Street 90 27627 

128 Far Gosford Street 020328799 

75 Seamoor Road, Westbourne 0202 766997 


BeB [Computers] Limited 

The Consultants tor theDorth lUest 

Your VIC from B&B can communicate 
with 

Viewdata if required 



SUITE 1, 

124 NEWPORT STREET, 
BOLTON BL3 6AB. 
LANCASHIRE. 

Tel: (0204) 26644, 382741. 



MICROCOMPUTER SYSTEMS 
1^5 MEADOW LANE LEEDS 11 0532-446960 TELEX 335909^ 

20 PLUS^ 

Our price includes VAT and Delivery Charges 
13 Amp Plug fitted and fully tested 
FULL AFTER SALE SERVICE & SUPPORT 

Access and Barclaycard - Telephone your order 

Sales - Service - Satisfaction 


Currie & Maughan telT' 

MICRO COMPUTERS GATESHEAD 

204 DURHAM ROAD, 774540 

_GATESHEAD. J 


IN WOKING? 

Then get your VIC here! 

For The Best Computers, 
at The Best Prices, 
with The Best Engineering Back-up. 


pm 


Ltd. 


Hermitage Road, 
St. Johns. 

Woking, 

Surrey GU21 ITZ 


Telephone: 

Brookwood (04867)80111 
Telex: 859181. 


lObOK 

The Scottish Microcomputer 
and 

Calculator Centre 


Units 14 & 15, 
Anderston Centre, 
Argyle Street, 
Glasgow 

Tel: 041 221 5401/2 


COUNT ON US 


NORTH EAST 

WWr 

BR JLS 


COMPUTER A SERVICES LIMITED 

Osborne House, 28 Osborne Road 
Newcastle upon Tyne NE2 2AJ 
Telephone (0632) 815157 



FOR YOUR 
VIC COMPUTER 
AND SUPPLIES 


65 High Street, 
Edgware, 
Middx., HAS 7DD 
Tel: 01-952 0526 


/hop 


Proprietors Da Vnci Computers Ltd 


19 
































KINGSLEY COMPUTERS LTD 
132 DESBOROUGH RD 
HIGH WYCOMBE BUCKS. HP11 2PU 
TEL (0494) 449749 


AUCHTON 

MICRO 

SYSTEMS 

Woodward Road, Kirkby, 
Liverpool, L33 7UZ 

Telephone; 051-548 6060 

Telex ; 628681 



W ALPHA 




VIC 20 Home Computer 
Plus range of accessories and 
software modules available from stock. 
Visit the shop and use the demonstration machines, 
write or 'phone:- 


/—Taylor Wilson / 

/ Consumer Electronics / 

t--Division-' 


Station Road, Dorridge, Solihull, West Midlands, B93 8HQ. 
Telephone: 05645 6192/79404. 


Business Systems 

89, Railway Street 
Hertford SG14 1RP 


TELEPHONE Hertford (0992) 57425 


eleetmiics 


48, Junction Road, Archway, 

London N19 5RD, U.K. 

Telephone; 01 263 9493/01-263 9495 

STOCKISTS OF: 

PET 4000 & 8000 SERIES, 
APPLE EUROPLUS II SERIES 
THE NEW VIC-20 


llLlCfi©(iOC© UTi 

MICROCOMPUTER SYSTEMS 

VIC 20 

IN OUR SHOWROOMS 
NOW 

Commcxiore Approved Super Dealer 

462 COVENTRY ROAD • SMALL HEATH BIRMINGHAM BIO OUG 
Telephone: 021-773 8240 or 021-772 5718 • Telex: 335909 (Camden G) 


We are The Biggest VIC dealer in the 
South so naturally we have the best 
prices 

Phone now for your instant quote 

Try us first (0703) 38740 

Xitan Systems Ltd, 

23 Cumberland Place, 

Southampton, 

Hants 
SOI 2BB. 


XnAN 

SYSTEMS 


Business 

Electronics 

PET. APPLE. VIC-20. PRESTEL 

ROWNHAMS HOUSE, ROWNHAMS, 
SOUTHAMPTON SOI 8AH 
Telephone: SOUTHAMPTON (0703) 738248 


' I / 


South Midlands 
Communications Ltd 


Northern Branch: 


257 Otiey Road, 
Leeds LSI 6 5LQ 
Tel: 0532-782326 


ROCKLIFF 

MICROCOMPUTERS 


2 Rumford St. Liverpool 2 
051 521 5830 
also 

Earl Chambers. Mold. N. Woles 

0352 59629 
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VICALC Assessed 

By David Pocock 


I 


i 




A couple of days ago a cassette labelled 
ViCalc landed on my desk and a disem¬ 
bodied voice from somwhere in the 
distanced asked "Could you do a 
review of that for Vic Computing ?" 
Having nothing better to do, knowing 
that this would at last mean an 
opportunity to use a Vic. and eager to 
see my name in print, I jumped at the 
chance. 

The ViCalc cassette comes well packed 
with a cartoon picture on the front 
that could have been a picture of my 
desk at ten past nine on a Monday 
morning (a mess'). A nice feature for 
those who remember the original Pet 
cassette decks, although not required 
anymore with the vastly more reliable 
cassette decks now being sold for the 
Vic. was a helpful notice to the effect 
that the ViCalc programme was re¬ 
corded twice on each side of the cas¬ 
sette. As It happens, the copy I had 
loaded first time without the slightest 
hint of a problem. 

The inlay card for the cassette opens 
out into a five-page instruction book¬ 
let. At this point came my first )and in 
fact, only) maior problem with the 
package: The Fine Print. Trying to run 
the program while sitting very close to 
a bright and large ( I4in) television set. 
plus my normally poor eyesight, meant 
that the instructions were slightly 
difficult to read. Reading them later 
without the Vic to distract me proved 
a lot easier. 

The instructions themselves laid out 
well, and they are simple to learn. 
Moral: always read the instructions 
first, although I admit that I rarely do 
dt's not often that I have the instruc¬ 
tions). 

What happens in ViCalc 

VicCalc has four data registers (A to D) 
and ten memory registers (0 to 9'i 
which are constantly displayed on the 
screen. The program is written in 
Basic, but this did not prove to make it 
all that slow -w. I could not out-type it. 
and I don't expect that many Vic 
jserswill manage to do so. 

Data entry is extremely simple: just 
type in a number followed by 
RETURN and it is entered into the 
lowest data register ('A'). Any numbers 
in the registers are moved up to make 
room. There are five types of 
operation: 

Binary Operations These all leave their 
result in data register A and clear the con¬ 
tents of register B by moving the other reg¬ 
isters down. The operations available are:^ 
B + A 
B-A 
B*A 
BA 
aB 

A-HB 100) 

-A 


ViCalc IS a cassette that turns the Vic into a programmable calculator: it gives 
you ten memt^nes displayed on the screen along with four working registers, 
as well as the usual four-function arithmetic you get singie-key commands for 
compound interest calculation, percentages, and several scientific functions. It 
works on an unexpanded Vic all you need is the computer, a TV, and a 
cassette deck. ViCalc costs £8.99 from dealers or direct from Audiogenic 
(0734 595269). 


Functions There are eight functions de¬ 
nned. All leave the result in data register A. 

I n A 

LOG (ba 50 ) A: base is-stored m memory 
register 9 
Square Root A 

Random (0) : gives a value n where 0 n I the 

data register are moved up 

SIN (A) angles are 

COS (A) measured 

TAN I A) in radians 

Memory Operations These operations 
work on on lor all) of the ten memory 
registers: 

Clear all ten memory registers 
Clear one register 
Transfer A to register 
Transfer register to A 
Swap A with register 

The following all leave the result in the 

original memory register which you specify: 

REGISTER + A 

REGISTER - A 

REGISTER * A 

REGISTER A 

REGISTER 

Fnancial Operations The two financial 
functions provided are Compound Interest 
Earnings and Amortization. Data for these is 
entered into data registers A and B (and C as 
well for Amortiztion calculation^. The com¬ 
putations are performed for ten periods: 
these are displayed in the ten memory 
registers. It is only a matter of pressing a 
single key to calculate the next ten periods. 

Stack Operations These move the 
contents around or clear the registers: 


Roll registers up 
Roll registers down 
Swap A and B 
Clear A 
Clear all 

Setting Precision You may set the 

number of decimal places to be displayed. 
All calculations are performed to the 
maximum precision (nine places, which seem 
familiar). You may however wish to display 
only one part of this data — to two decimal 
places, for instance. All numbers displayed 
are corrected for that precision, so 9.987 
displayed to two decimal places will appear 
as 9.99 


What can you do with ViCalc? 

Ideas on a postcard please. No, 
seriously, apart from calculating that 
the payment for this article invested at 
10 per cent per annum for ten years 
works out at five million (does anyone 
know where to store that many pea¬ 
nuts?) It's definitely the case that ViCalc 
can perform like a real value-for- 
money calculator. 

As an example of how to use ViCalc. I'll 
go through the steps to perform a 
compound interest calculation. The 
aim IS to calculate the final value of 
£ 1000 invested for 10 years at a yearly 
interest rate of I 1.5 per cent com¬ 


pound annually. 

Enter 5000 (RETURN) —the initial 
investment 

Enter I 1.5 (RETURN) —the interest rate 
Enter I —to calculate the 

interest for 10 
periods 

The ten memory registers hold the 
initial value (0) and the compound 
values for nine periods (1-9). Data 
Register C holds .the number of 
periods calcualted (10). B holds the 
next principal balance (the figure you 
want) and A holds the interest rate 
(I 1.5). 

If you press T again the next ten 
periods are calculated taking the value 
in B as the initial balance. So C will now 
hold 20. 

Further periods can be calculated by 
pressing T until the desired number of 
periods is shown in data register C., 

If you wish to work out the value of 
your investment after a period which is 
not a multiple of ten. the value can be 
found by looking at the appropriate 
memory register. Press T until C is 
greater than the desired number of 
periods, take 10 off the value in C and 
subtract that value from the number of 
periods required. Then look in the 
memory register corresponding to the 
remainder. 

ViCalc IS a useful package for anyone 
/vho IS jUSt starting with Vic and who 
A/ants to be able to do some calcu- 
ations quickly and conveniently — par¬ 
ticularly if they do not have the time or 
patience to learn. 

Most of the functipns are good though 
I am still puzzled about RANDOM and 
why It was included. Apart from that. 
ViCalc IS a well-thought-out program 
— easy to use and well-documented 
(provided you own a magnifying glass). 
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REM*BOUNCV# 


6 REM#FOR VIC 20# 

7 REM»BV J.ROSEN# 

10 GOSIJB600:PRINT"T 
20 P0KE36879,45 
30 fl=7680:Tal;P=22:V=100;Z=101 
40 FORI=1TO20:flsfl+T:POKEfl. V:NEXT 
50 fl=fl+T 

60 FORI=1T021:R=R+P:POKER. Z:NEXT 

70 R*R+P;IFT<0THEN90 

80 T=-l: P=-22: V=99 •• Z=103: GOTO40 

90 P0KE36878.15:P0KE36876.235:P0KE36876..238:P0KE36876..0 

100 L=7792: 0^=0: B= 1: P*0 •• T=0: V= 176: X*T I 

110 2=INT<470#RND<l>)+fl+22 

120 IF (Z=L-B) OR < PEEK < Z)032) THEN 110 

130 V=V+r pOKEZ..V 

140 REM#GET KEV TO PRINT PRDDLE# 

150 GETfl$:IFfif="Z"ORR$="M"THEN300 
170 K=PEEK(L+B):IFK>32THEN200 
180 P0KEL.32 

190 L=L+B:FOKtL.81:GOTO150 
200 IFTI-X>3600THEN840 
205 IFK>78THEN250 
210 C=SGN<B>*<23-RBS<B)> 

220 2=87:IFKs78THEHC=~C:Z=43 
230 GOSUB830: IFPEEK<L+B+C)O32THEN180 
240 POKEL.32:L=L+B:B=C:GOTO190 
250 IFK=VTHEH270 


This is your part of the magazine: Victuals consists of programs 
from readers. We love getting them, so send in what you regard as 
your best work — provided the programs come on cassette, not as 
handwritten or typed listings (transcription errors are the bane of all 
computer magazines) and not as output from the Vic printer (we 
wouldn’t have the time to kev in and check out all the programs we 
get). 


Bouncy 


Julian Rosen of Southsea sent us a 
fiendishly difficult game called Bouncy 
which he’s modified from an original 
Pet program (you see, it can be done). 
It sounds simple enough: a ball is 
bouncing around a square and you 
have to direct it at numbered targets in 
sequence, aiming to hit as many targets 
as possible before your time limit of 
one minute expires. But just you try 
it . . . 


260 E=-B:Z=61:GOSUB830:GOTO180 

270 Z=225:F0RJ=1T09:Z=390-2:GOSUB830:NEXT 

280 T=T+1:GOTO110 

300 C=SGN<B>#<23-RB3<B)> 

305 REM#DEFIHE PRDDLE* 


310 

320 

325 

330 

340 

590 

600 

610 

615 

620 

625 

626 

627 

628 

629 

It 

630 
640 
645 
650 
655 
660 
670 
680 
690 
700 



Z=78:IFRf="Z"THENC=-C:Z=33 
IFPEEK < L+C)032THEN180 
REM#PRINT PRDDLE# 

POKEL.. 78+<R#="M"):GOSUB830 
P=P+l:B=C:GOTO190 
REM*IHSTRUCTIONS# 

PR I NT " nill*^.#* 3i!BOUNCV15l>.*# " 

GOSIJB970 

PR I NT" mtfwm m m m mmM" 

PRTNT">»tSMrrHE ULTIMRTE" 

PRINT"»MMr5RME OF SKILL" 

PRINT"WirnTm"SPC< 13>"PRINT"SPC< 13X":PRINT"Hitl^"SPC< 13>' i" 
PRINT"liil!^"SPC<13)"r 

PRINTSPC<9>"K««*®I!!^-.. /" :PRINTSPC<10)"!1*I" :PRINTSPC<9)"a.^ \" :PRINTSPC<10)"i«ail 


GOSIJB970 

print"::bbolincv gives vou":print":«r time of one minute" 

PRINT")«rrO HIT RS MRNV": 

PRINT"?(rrRRGETS RS POSSIBLE. PR I NT" ^STt'OIJ MUST HIT THEM " 
PRINT" IN NUMERICRL ORDER. " :PRINT"HfiISTRRTING WITH" 
PRINT-'liliMrair'BV PLRCING":PRINT"PRDDLES IN THE'PRTH" 
PRIHT")£DF THE BRLL.ifi" 

PRINT" 'Z' GIVES VOU fl /" 



PRINT")S 'tv GIVES VOU R \" 
PRIHT">!1SP»PRESS SPACE TO PLRVO" 

















































































710 GOSUB1000:RETURN 

820 REMJliBRLL NOISE* 





830 P0KE36878.15:P0KE36876.240:FORI=1TO11:NEXTI:P0KE36876.0:RETURN 




840 FOR2=250TO4STEP-3:GOSUB830:NEXT 

845 REM*SCREEN COLOUR* 

850 P0KE36879.. 45: PR I NT" ?®Wia" 

860 PRINT"•ISIMtWIGflME OVER" 

870 PRINT"liiiW»|ia ":GOSUBS70 

880 PRINT'TJ®®!! '-'OU HIT" ;T; "TARGETS" 

890 PR I NT "W VOU USED";P; "PRIiDLES" 





900 PRINT")aBOUNCV GIVES VOU R" : PR I NT "SCORE OF"; INT<8000*T/<P+70>/10).; "X" 




905 FORI=1T09:GETRf:NEXT 

910 PRINT")®®!! ANOTHER GRME ''V/N)".: : INPUTRt 





920 IFLEFT$(R$.. 1K>"V"THEHPOKE36878.0:POKE36879.27:X"S" :END 




930 PR I NT " T': P0KE36879 .■ 45 •• GOTO30 

970 FORI=1TO3700:NEXT:RETURN 

980 GETR$: I FR$0 " " THEN980 

990 RETURN 

1000 IFPEEKa97>=32THENRETURN 





1010 GOTO1000 





Raspberry 

Repeating panems 

These small but hypnotically effective combinations of shape and colour: we 



programs comes from S Pidd in York. tried it on the people who design Vic 


Well, this one isn’t going to win any prizes. But as author John Wilson of Edinburgh 

They are not taxing to key in: nor are Computing, and they were 

open- 


puts it, ‘ ‘the program is written for the very young computer user — specifically my 

they particularly taxing to play. But mouthed in admiration (though truth 


two-year-old daughter". And ‘the instructions are verbal — ‘press the space bar' — 

they produce some really excellent to tell that may have been the drink). 


so as not to spoil the display". 

That’s just about all the information you need. It’s very short; so try it on your own 

l PRINT"T:PRINT"TO STOP.- USE RUN.''ST0P 




juvenile acquaintances. 

2 PRINT "TO PAUSE.. TVPE 0 




1 REM RRSPBERRV 

3 PRINT "TO START OR RESTART.. 




2 REM 

4 PRINT"TVPE ® 




3 REM J,N.WILSON 

5 R=RNB<-TI) 




5 PR I NT "T 

€ GET0«:IF0f=""THEN6 




10 PRINT" 1 ‘ 1 

10 PRINT"T:P=160 




20 PRINT" 1 I 

12 REM GETXf:IFX$-"0"THEN240 




30 PRINT" 

13 P0KE3e879.. I NT < RNB < 1 > *256 > 




40 PRINT" r ,>s -1 

15 f6rI=1TO20 




50 PRINT" ^ 

20 X=INT(RNB(D*5+1) 




€0 PRINT" ! 1! ! 

30 V»!NT<:RNBa)*5+l> 




70 PRINT" 1 i 

40 pr-INTCRNBd >#63+64) 




80 PRINT" I 1 

50 CL=INT<RNBd>*8) 




90 PRINT" I _ ■' ! 

100 REM 




95 !FX/2OINT<X/2)GOTO200 

200 F0RKsX-lT021STEP5 



f 

110 PRINT" \ / 

210 F0R.j=<V-l >*22T0484STEP110 




120 PRINT" \ 

215 POKE38400+K+J.. CL 




130 PRINT" \ / 

220 POKE7680+J+K..P 



1 

140 PRINT" - 

230 NEXT J.. K.. I • 1109999 ^ • REN GOTO 10 



141 R0=3€874 : R3=36877 : R4=36878 : P0KER4.. 8 

250 GETZf : IF3$<> "®" THEN10 




143 IFX/2OINT<X/2>GOTO300 

260 GETGTf:IFGT*=""THEN260 




150 GETRi: : I FRf = " '• THENX=X+1 : PR I NT " d" : GOTO 10 

270 GOTO10 




155 GOTO150 

299 REM************** 




200 PRINT" \ /": GOTO 120 

300 REM RANDOM REPEATING PATTERN 




300 FORI*1TO20 

305 REM************** 



f 

310 POKER0135 : FORJ=1 TO 10 : NEXT : POKER0.. 0 

310 REM S PIDD 




315 P0KER3.. 180 : F0R.J=1 TO 10 : NEXT : POKERS .■ 0 

320 REM 8 GALEGARTH 




320 NEXTI 

330 REM ALNE 



' 

330 PRINT"T:GETBf :IFB*0" "GOTO330 

340 REM VORK 




340 X=X+1:GOTO10 

350 REM V06 2LQ 

♦ 






































































1 print"::jtvpe @ to start 

2 PRINT"EACH PATTERN. 

3 GOTO190 

10 K=RND(-TD 

11 PR I NT " : X;^=RND <: 1) #256 

15 P0KE36879..KK 

16 X=ll:V=ll 

20 KK=RND<1>#20+15 
30 DX=INT<RND<1>#11> 

40 DV^INTCRNDd)*!!) 

50 N=INT<RND<1>#63+64> 

51 IFN=81ORN=S7ORN=90ORN=910RN=960RN= 

52 IFN=320RN=160ORH=214ORN=240THEN60 

53 IFN=350RN=430RN=420RN=480RH=150RN= 

54 IFN=86ORH=224ORN=230THEN60 

55 OOTO50 

60 C=INT<RND<1>#8> 

61 GOSUB70 

62 Z=DX: riX=DV: riV=Z ^ GOSIJB70 
65 GOTO180 

70 QX=X+DX+22*(V+riV> 

80 POKE7680+QX.N:POKE38400+QX.C 
90 QX=X-r!X+22#<V-DV> 

100 POKE7680+(3XN; POKE38400+QX.. C 
105 Q7.=K+DX+22#(V-r!V> 

110 POKE7630+QX.. N: POKE38400+QXC 
120 QX=X-riX+22# < V+DV > 

130 POKE7680+QX. H: POKE38400+r!r-':, C 
150 FORK=1TORHD <1> #1000+500 
160 REHGETR$ -- IFfi$='"'THEH160 
170 RETURN 

180 W=N+1 IFW=<KKTHEN30 
190 GETR$:IFR$=""THEN190 
200 CLR: GOTO10 

299 REM 

300 REM#######*####### 

310 REM RADIAL RANDOM 
320 REM PATTERN 

338 REM############### 

340 REM 

350 REM S PIDD 
360 REM 8 GALEGARTH 
370 REM ALNE 
380 REM VORK 
390 REM VOS 2LQ 



102ORN=209ORN=2150RN=2190RN=213THEN60 
1430RN=1630RN=170ORN=171ORN=176THEH160 


1 PRINT-nrO START NEW PATTERN. TVPE 

2 IHPIJT"3DRTR IN VET <V/H>";R$ 

3 IFA$="V"THEN10 

4 PRINT":]” :F0RK=1T05 

5 PRINT200+K;" DRTA";CHR$<34>;" 

6 HEXTK 

7 PRINT 

8 GOSUB 400 :END 

10 REM 

20 F0RK=1T05 
30 RERDA$(K>:NEXT 
40 PRINT":]" 

50 F0RL=1T04 
60 FORJ^ITOS 
70 F0RK=1T04 

80 PR I NT A$ i J >: NEXT: PR I NT 
90 NEXT:NEXT 
100 GETZf ■■ I F2$="" THEN 100 
110 GOTOl 

201 DATA"-" 

202 DATA" # # " 

203 DATA" # " 

204 DATA"# #" 

205 DATA" # # " 

400 PRINT"USING CURSORS.TVPE 

401 PRIHT"VOUR PATTERN IN THE 

402 PRINT"BLOCK ENCLOSED BV 

403 PRIN^"QUOTE MARKS. TVPE 

404 PRINT"HOME AND ENOUGH 

405 PRINT"RETURNS TO ENTER THE 

406 PRINT"LINES. THEN RUN18 

407 RETURN 
500 REM 

510 REM############### 

520 REM REPEATING PATTERN 
530 REM############### 

540 REM 

550 REM S PIDD 
560 REM 8 GALEGARTH 
570 REM ALNE 
580 REM VORK 
590 REM VOS 2LQ 


SPACE 


".;CHR$''.34> 
















How to create your own 
graphics 


Design and build your very own Vic characters: this month Julian 
Ravest tells you with a canter through the principals of character 
formation 


The Vic, like Commodore's other computer, 
the Pet, sports a wide range of graphic 
characters: and you can access them from the 
keyboard, using them in game displays, graphs 
and the like. But they are chunky, suffering from 
the limited number of character positions on the 
screen (23 lines of 22 positions per line). 

On the other hand, user-defined characters can 
greatly enhance a screen display. Consider the 
appeal of shooting down alien bodies as oposed 
to firing at mere filled-in circles. With the Vic it is 
possible to define shapes of aliens — or Greek 
letters, Egyptian hieroglyphs or whatever you 
need — and to use those shapes as easily as any 
other letter (or any other Commodore graphic 
shape). 

The trick lies in the manner in which the Vic uses 
address 36869. 

Normal Operation 

Address 36869 is the fifth of 15 registers which 
the Vic uses to control its displays and sounds. 
This register, R5, does two things. It determines 
the area of memory that it will be using as the 
screen map: more significant for us, it also 
defines where the computer is to look in its 
memory for the character table. For example, 
in the 3.5K Vic you’ll find that R5 normally 
contains the number 240. 

With bit 7 of register 2, this tells the computer 
that the screen map is to start at address 7680 
while the characters are located in ROM from 
address 32768. The instruction POKE 7680,0 
will result in the first character (which happens to 
be ‘@’) being displayed in first position on the 
screen, the top left corner. 

Of course, the @ will not be visible unless the 
corresponding position in the screen colour map 
(38400) contains a colour code to distinguish the 
shape from the background. The command 
POKE 38400,6 will*suffice for this. 

Similarly POKE 7680,1 will cause an ‘A’ (which is 
the next character) to be displayed. 

Each of these characters is defined by sets of 
eight numbers to be found in the character table 


— the diagram shows how it works for these 
two characters. The numbers are stored in their 
binary form; and the resulting pattern of ones 
and zeros is interpreted by the computer as the 
shape to be displayed, a zero being shown on 
the screen as a picture element (or ‘pixel’) in the 
background colour map while a one appears as a 
pixel in the colour specified in the screen colour 
map. 

' STANDARD CHARACTER SET 


In this way the numbers 28, 34, 74, 86, 76, 32, 
30, 0 (the first eight numbers of the standard 
character table) define the shape. 

A number found POKEd to the screen map 
indicates which group of eight numbers in the 
character table (ie which character) is to be 
printed on the screen. 


Starting location 32768. The first two characters and their method of representation are shown. 


Location 

Number Stored 

32768 

28 

32769 

34 

32770 

74 

32771 

85 

32772 

76 

32773 

32 

32774 

30 

32775 

0 

32776 

24 

32777 

36 

32778 

66 

32779 

126 

32780 

66 

32781 

66 

32782 

66 

32733 

0 


Binary Form 


0 

0 

0 

1 

1 

1 

0 

0 

0 

1 

1 

0 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

1 

0 

0 

1 

0 

1 

0 

1 

1 

0 

0 

1 

0 

0 

1 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 . 


Character Displayed 


0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

1 

1 

1 

1 

1 

1 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 



FIG 2 


Shape to be displayed 



STAGES IN CODING AN ALIEN SHAPE 


Binary form of shape 


0 

1 

1 

1 

1 

1 

1 

0 

0 

1 

0 

1 

1 

0 

1 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1 

1 

1 

1 

0 

1 

1 

0 

1 

1 

1 

1 

0 

1 

0 

0 

1 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0_ 

0 

1 

0 

0 


Decimal Number 
126 

- 90 

255 
189 
189 

. - 36 

66 
36 


VIC S 

^ VIC 

Executive Reprographic 

and Business C 

CONSULTANTS ltd. 

Micro-Magic 

2/4 Oxford Road 

Ground Floor 

Manchester Ml 5QA 

Debenhams 

Tel: 061-228 1637 

Southampton 




May Place, 

Basingstoke RG21 1NX 
Tel: 0256 62444 


25 
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FIG 3 LOCATIONS OF START OF CHARACTER 
TABLE FOR SOME USEFUL REGISTER / VALUES 


Value in 
Register 5 

Start of Character Table 

Decimal 

Page No. 

225 

7168 

28 

254 

6144 

24 

253 

5120 

20 

252 

4096 

16 


The use of the 255 character table is limited to 64 shapes 
since the screen map starts at 7680. 

Changing the table location 

The area of memory to which the computer will 
look for the table may be altered by POKEing 
R5. For example. POKE 36869,255 will change 
the character table start to 7168, an area in 
RAM. The screen map is unaltered. 

We can now build up our own shapes in success¬ 
ive groups of eight numbers in the new table 
area. The first step in the construction of an 
‘alien’ form is to draw the desired shape on an 
8x8 grid. This is changed into its binary equi¬ 
valent, with a ‘ r for each filled square and a ‘0’ 
for each blank. 

This binary number is then converted to the cor¬ 
responding decimal number, and the resulting 
sequence can be entered into the new shape 
table by means of a simple program like this: 

10 DATA 126.90.255.189.189.36.66.36 
20 FOR A = 7168 TO 7175 
30 READ S 
40 POKE A.S 
50 NEXT 

60 POKE 36869,255 


When this program is RUN all the letters on the 
screen will change to arbitrary patterns of dots. 
But pressing @ on the keyboard displays a 
somewhat bandy-legged alien, the only shape 
we have so far defined. 

POKE 38400,6 : POKE 7680,0 puts the alien in 
the top left position of the screen. 

You can restore the normal character set by 
using POKE 36869,240 or more simply by 
pressing the RUN/STOP and RESTORE keys at 
the same time. 

Animation 

A simple way to produce animation is to 
alternate two or more shapes in the same 
position. Try this: 

10 DATA 126.90.255.189.36.66.36 
20 DATA 126.90.255.189.189,36.66.129 
30 FORA = 7168 TO 7183 : READS: POKE 
A.S : NEXT 

40 FOR A = 7l68-f32*8T07l68 + 32*8-h7 : 
POKE A.S : NEXT 
50 POKE 36869.255 
60 PRINT “dr” 

70 POKE 7680, 0’ 

80 FOR T= I TO 100: NEXT 
90 POKE 7680. I 
100 FOR T= I TO 100: NEXT 
110 GOTO 70 

Line 60 places the value of ‘32’ into each screen 
position to print a blank: line 40 ensures that ‘32’ 
specifies a blank. Lines 80 and 100 are simple 
delay loops. 

An alternative way to produce animation is to 
alter the character table. This can be very 
effective when the shape to be altered is present 
in many screen locations. As an extreme 


example, consider the case of our alien 
occupying every screen location: 

10 DATA 126,90.255.189.36.66.36 

20 FOR A = 7168 TO 7175 : READ S : POKE 

A.S : NEXT 

30 POKE 36869,255 

40 FOR A = 7680 TO 7680-h 505 

50 POKE A. 0 

60 POKE A + 30720, 6 

70 NEXT 

80 POKE 7175. 129 
90 FORT = I TO 100 : NEXT 
100 POKE 7175, 36 
I 10 FORT = I TO 100: NEXT 
120 GOTO 90 

Here line 60 fills the screen colour map with blue 
(7680 -h 3027 = 38400). Lines 80 and 100 
change the character being displayed at every 
screen location. — causing 506 aliens to waggle 
their legs simultaneously. 


Letter Plus New Shapes 

In some circumstances it may be desirable to 
have both the normal letters and numbers on 
the screen at the same time as your own user- 
defined shapes. An easy way to do this is to copy 
the required part of the standard set to the 
position of the new table and to replace certain 
characters or add new ones. 

Some POKEs for R5 that give usefully placed 
character tables are shown below. 


In cases where a clash over memory use may 
occur it is advisable to protect the table by 
POKEing the top of memory allowed into 
locations 51 and 52. For example, to protect a 
table starting at 7168 (i.e. page 28) you will find 
that POKE 52.28 is sufficient. 



Sigma Technical Press 


the UK software publisherl 


PROFIT FROM YOUR VIC COMPUTER. 

.write a successful book for us! 

Over the past 5 years we have built up a reputation for pub¬ 
lishing successful books on microcomputing. We are about 
to publish new books on the Sinclair, Sharp and Acorn com¬ 
puters, with many more to come on subjects of special 
Interest to all microcomputer users. Our books are marketed 
internationally by John Wiley & Sons, a subsidiary of one of 
the largest American publishers. 

We now invite users of the VIC 20 to submit their 
proposals for relevant books. Ih particular, we invite 
proposals which relate to collections of programs for 
domestic and/or educational users of this exciting 
new machine. 

We will be pleased to send details of our publishing plans and 
arrangements for authors on request to: 

Graham Beech, 

Sigma Technical Press 
5 Alton Road, 

Wilmsiow, Cheshire SK9 5DY 
Or phone: 0625-531035 


★★★★★★★★★★★★★★ 


INVADERS ON 
VIC 


If you have a 3.5K VIC and a cassette unit 
Send £6.90 (all inclusive) 

To: Mellor Computer Consultancy 
At: 3 Town Street, Marple Bridge, 
Stockport SK6 SAA 
Tel: 061 449 8101 


























The Colour Writer VIC Expansion gives you the most 
cost effective way of expanding your VIC to 35 K AND 
we give you the added bonus of a 40 Column display 
free of charge. Now you can have the luxury of a 
32K Pet AND Colour to enhance your programs. The 
Colour screen consists of960 characters in a 40 column 
by 24 row layout (to Viewdata standard) with the 25th 
line for status information. The programmable features 
include 7 foreground and background colours, 
flashing, double height characters, block graphics and 
any combination you care to name; and not content 
with a 35 K VIC, we give you an extra motherboard slot 
for further expansion. 


BEELINES (Bolton) LTD 

FREEPOST (No stamp required) 
Bolton B13 6YZ 

Telephone (0204) 382741 & 384599 

24 hour answer phone: 0204 385299 
Reg. office: 124 Newport St., Bolton BL3 6AB. 
Dealer enquiries welcome. 


Nett 

VAT 

TOTAL 

£220.00 

£33.00 

£253.00 



Please send me: 


Qty. Item 


Price 


Beelines VIC 35K + 40 Column 
Expansion Unit @ £220 + £33 VAT 


I enclose cheque/P.O. 
OR Please.debit my: 

Access 5224 

Barclaycard 4929 


□ 


r-T-1 


Expiry Date. 
Name_ 


Address _ 


Code„ 


Tel. (day)____ 

Official orders welcome- 

we will ship to approved account holders on receipt of firm order. 
Delivery free within mainland UK 
Access and Barclaycard welcome. 

Telephone answering machine for 24hr/7 day 
credit card orders 0204 385299 

fcRAii 

VC-3-82 
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fromSTACK 


VIC 20 

(At last a machine with facilities 
at a realistic price) 


• Colour modulator included giving 8 colours 

• Plugs into domestic TV 

• 3 V 2 K User Ram 

• Uses Pet Basic 

• Complete, with power^upply. ready to work 

• VIC Cassette unit with counter is needed to 
transfer information onto tape 

• A host of low cost extras available from STACK! 



£165 

Vic Cassette £39 



VIC-MEM0RY19k 

This memory expansion allows the user a large programming memory, 
16k of which is battery protected so that programmes may be kept in 
memory for up to 1 year even when the Vic is unplugged. 

A 4k removable module is incorporated which has its own battery 
back-up circuit. 

Switches allow the memory to be configured at various locations 
thus making use of VICs auto-start ability. 

FEATURE The 4k removable module will plug directly into the spare 

_ - ^ ^ ROM sockets on PET and can be programmed or read on both PET & 

£198 VIC 



VIC-LIGHT PEN 


This high quality light pen works in both normal 
and Hi-Res modes on the Vic allowing simple 
interaction with the Vic without keyboard entry 

Easy to priMram and easy to use 
e g. Menu Selection, Non-keyboard entry. 
Teaching, Games 


FEATURE 


Touch sensitive "Enter" contacts 


to eliminate accidental entry. 


£25 


2 ' 

R: 



£49 

VIC - RS232 
INTERFACE 
Fully implemented 
"true levels) 

S232C-V24 
BI-DIRECTIONAL 
INTERFACE 
Allows Vic to work as Mainframe Terminal. 
Drive a Qume Daisywheel or a Paper Tape 
Punch etc. etc. 

FEATURE 

The RS232. fully-implemented interface that we offer contains a 
master power unit which can double Vies ability to support add-ons 
and has an external socket to allow the supply voltages plus 5V. plus 
15V, -15V to be used for other devices, memory expansions, cassette 
drives, light pens, printers etc. 



VIC-TOOLKIT 

For those who know 
toolkit on Pet we now 
have same facilities for 
VIC. 

Renumber, Auto, etc. 

This may be used with the 
Stack VIC Rom Switch 
Board. 


£25 



vic- 

MEM0RY3k 

Small size - Low 
cost memory 
expansion. 

Plugs into Vic and 
reproduces memory-port. 

Can be used with other 
expansions. 

Gives a total of 6k user static ram 
Vic. 


FEATURE This board allows Vic to move 

Basic to begin at 1024 ($0400) as in Pet. and 
enables the use of HIGH RESOLUTION 
COLOUR GRAPHICS. 


£39 


VIC JOYSTICK 

Single 

Hand-held joystick units for games 
use available in Pair or Single 
configuration £ 1 3 

(each). 

Pair 




(2 singles will not work together without multiplexer) 


VIC-Games p/irt adaptor cable 

games port plug 




two games ports 



A two into one adaptor for use with both joysticks and light pens A must for 
those who require full control of games with graphics m 

FEATURE Low-cost High-quality - Robust - Stackable. Cl #b25 


VIC Rom Switch Board 

An inexpensive unit which plugs direct onto 
Memory Expansion Port of the VIC and allows 
the insertion of up to 4 ROMS for games packs 
or toolkit aids etc. 

Feature Simple software switch exchanges 
each pair of ROMS into VICS Rom Space 
allowing "clashing" Roms to be used 
Feature Plug in Zero Force sockets are 
available as optional extras to help eliminate 
pin damage to valuable ROMS 



£39 


ULTRA LOW COST BIDIRECTIONAL 
RS232 INTERFACE 

This unit whilst very low cost 
does not cut comers in 
performance but uses true 
positive and negative data 
states. The interface is 
configured as a conventional 
pin-out to a 25 way D’- type 
connector. 



£ 17.25 


GAMES PORT MULTIPLEXER 

This device connects to the 
games port of the Vic and 
multiplexes pot x and pot y lines 
under software control enabling 
pairs of analogue joysticks to be 
used for sophisticated multi¬ 
player games. 


£33 



VIC ACCESSORIES 


1 Audio/video/TV port plug 50p 

2 Audio/video/TV port socket 50p 

3 Audio/video/TV port splitter lead 

(1 plug 2 sockets) ^ £2.50p 

4 Printer/Disk Serial port plug 50p 

5 Printer/Disk Serial port socket 50p 

6 Printer/Disk Serial port splitter lead 

(1 plug 2 sockets) £2.50p 

7 Cassette port connector (socket) 90p 

8 User port connector (socket) £1.20p 

9 Hood for user px)rt connector £2.00p 

10 Memory expansion connector (socket) £2.50p 

11 User port flitter - A small board plugs 

into the VI(J and has 2 user ports 
reproduced at rear/side Dec Avail 

12 Dust covers for VIC 20 £3.00p 

13 Dust covers for C2N Cassette Dec Avail 

14 C2N Cassette Decks £39.00p 

15 Blank Cassettes £4.40p (10) 

16 Tape Head Demagnetisers £4.00p 

17 Tape Head Cleaner £1.50p 

18 Tape Storage Box P.O.A. 

19 VKj Printer Ribbons £4.00p 

20 VIC Printer Paper (2000 sheets) £1 S.OOp 


MEMORY EXPANSIONS 

In addition to the units listed above we offer twelve more 
memory options. These are available in two device types; 
NMOS (for lower cost) and CMOS (For lower power drain). 
Each type is offered in three memory sizes with or without an 
optional switchable 3K ram in the lower address space, 
ie- 


CMOS (low power) 
8k 

8k plus 3k 
16k 

16k plus 3k 
24k 

24k plus 3k 
1 RAM 


£82 

NMOS (low cost) 

£69 

8k 

£103 

8k plus 3k 

£85 

£124 

m 

£99 

£146 

16k plus 3k 

£115 

£167 

24k 

£129 

£184 

£11.50 

24k plus 3k 

£145 



We acc^t cheques/PO made payable 

Stack Computer Services Limiti 


lyable to 

.imited. 

You may also pay by credit card, if so ring 051 933 5511 for 
immediate service. 

We accept the following cards: 



01 


Official orders welcome. 

(All prices exclude VAT & Shipping). 

Please add P&P at £2.00 per order and 15% VAT 

051 933 5511 290/298 perby Road, Bootle, 

24hr answerphone service. Liverpool 20, Merseyside. 

Prices are subject to change without notification. 


S 


A 


K 


V»tRVtC5»i.T« 


ORDER FROM YOUR LOCAL DEALER NOW TO ENSURE SUPPLY OR RING 051 933 5511 FOR DETAILS 


i 

i 
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